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Experiments on Magnetic Circuits. 


EXTRACT FROM A LECTURE BY PROFESSOR 
SILVANUS P. THOMPSON. 


Returning to the principle of the magnetic 
circuit, I will now illustrate by experiments 
the important principle which I have already 
enunciated that the circuit always tends so 
to alter its configuration as to better its form 
and close up all gaps. The cylindrical iron 
plunger, which I showed you a few minutes 
ago, is sucked into the tubular coil in virtue 
of this very principle. It tends to settle 
down with both ends equally protruding, for 
in this position it best affords a passage for 
the magnetic lines which leak back outside 
invisibly, through the air, from one end of 
the plunger to the other. Coned plungers 
act a little differently ; their range of action 
is somewhat more extended. With them 
the maximum pull occurs not when the apex 
is just protruding through the coil, but after 
it has protruded some distance ; and the final 
position in which they tend to settle is one 
in which the apex end protrudes much fur- 
ther out of the coil than the broad end pro- 
trudes. 

Here I have an electro-magnet consisting 
of a vertical cylindrical core about 12 inches 
long and three inches in diameter, sur- 
rounded by 2 coil of copper wire. When I 
turn on the current the magnetic circuit must 
complete itself in a very imperfect way by an 
inyisible fountain of magnetic lines stream- 
ing up mostly through the top surface and 
turning down on all sides in curved paths. 
Obviously these magnetic lines, when they 
emerge through the top surface, will crowd 
toward the periphery, rather than come up 
through the center, so that they may traverse 
as short a route as possible. One would, 
therefore, expect to find, if one explored the 
top surface with an iron bullet, that the 
bullet is attracted more powerfully at the 
edges than at the middle part. It is a very 
easy thing to try this with a spring-balance 
to which the bullet is hung; but it is still 
more readily shown to an audience in another 
way. Here is an iron ball, about 14¢ inches 
in diameter. If I place it on the top of the 
electro-magnet it immediately rolls to the 
edge—taking that position where it helps 
most to complete the magnetic circuit. If I 
now transfer my iron ball to this large elec- 
tro-magnet, which has two cylindrical cores; 
each about two inches in diameter and 11 
inches high, connected at the bottom by an 
iron yoke, I find that the ball placed on the 
end of either core invariably rolls to the 
innermost point on the periphery nearest to 
the other core; for in this position it most 
nearly fills the gap between the poles. 

Let me show you in this same connection 
a strange and paradoxical experiment with 
the same vertical cylindrical electro-magnet 
that I used a moment ago. Its top surface 
is about three inches in diameter. Here isa 
disk of tin-plate nearly 21¢ inches in diam- 
eter. Every engineer knows that tin-plate is 
made of iron, tinned upon its surface; and 
every engineer will, therefore, be quite ready 
to believe that if I lay this little disk of tin- 
plate down upon the middle of the circular 
surface of the electro-magnet, and then turn 
on the electric current, the little disk will be 
held tightly down. But will it? Not by 
any means. Instead of sticking itself down 
you will see it jump suddenly over and lie 
down, overhanging the edge. It tries to get 
into such a position that it improves the cir- 
cuit. I replace the disk of tin-plate by a 
thinner disk of ferrotype of iron, and you 
notice how it actually bends up under my 
finger in its effort to turn over and get away 
from its central position. 

Not less strange is the action exhibited by 
the apparatus before you, consisting of an 
iron tube, surrounded by a coil of wire, and 


having two short iron cores inserted in the 
ends of the tube. You expect these cores 
to be drawn in when the electric current is 
made to circulate around the tube. Not a 
bit of it! There is iron already—the tube— 
through the coil, and the short cores will 
best complete the circuit, not by being 
drawn in, but Ly being pushed out. I turn 
on the curreu!. and they instantly protrude. 
Two light pendulums of wood are placed 
opposite to them, so that you may see ata 
distance how the cores are urged outwards. 
This apparatus was devised by Mr. Shelford 
Bidwell, who has also lent me another 
model illustrating the same principle. This 
consists of two strips of thin springy sheet- 
iron joined at the ends, but bowed outwards. 
If this is placed inside a magnetizing coil it 
elongates itself when the current is turned 
on. If, onthe contrary, you place within 
the coil two separate flat strips tied together 
at their middle, they, tend to open out at 
their ends when the magnetizing power is 
applied, for by opening out they can best 
help the magnetic lines to find return paths 
through the air. There is a whole class of 
small pieces of mechanism, used chiefly in 
the construction of ampere meters and such 
like instruments, depending on this same 
principle of an apparent magnetic repulsion. 
——_+ = e 
Additional Storage Battery Cars Ordered 


by the Dubuque Company. 


The Dubuque Street Railway Company is 
so well pleased with the running of the ex- 
perimental storage battery car operated on 
the Edco system, and which has been run- 
ning in regular daily service since last 
August, that it has concluded to order from 
the Accumulator Company, New York, 
three additional cars of the same kind, work 
on which we are advised has already been 
started ; delivery to be made in April. This 
will make nine Edco cars in all which the 
Dubuque Company will have in operation; 
the first six of which are about ready for 
delivery, and will be installed in March. 
We are informed, also, that the Accumu- 
lator Company has arranged with The 
Eckington & Soldiers’ Home Railway Com- 
pany to rent them two Edco cars, which are 
about ready for delivery, and which are to 
be operated by the Eckington & Soldiers’ 
Home Railway Company upon the G Street 
Branch of that road, between the Treasury 
Department and the Pension Office, thence 
to the corner of New York avenue and 
Fifth street, pending the delivery of the six 
new Edco cars recently contracted for, 
which will not be ready for delivery till 
about May or June. 


A New Screw Machine. 


The Bridgeport Machine Tool Works, of 
Bridgeport, Conn., have recently designed 
the screw machine shown on page 9. It has 
a patent friction clutch head and weighs 
4,400 pounds. 

The swing is 20 inches over the ways and 
1144 inches over the carriage, and the bed is 
74¢ feet long. The head is back geared and 
has a patent clutch for instantly changing 
from belt speed to back gears without stop- 
ping, and a three-section cone for four-inch 
belt, largest section being 14 inches in 
diameter. The spindle has a hole 24 inches 
in diameter, and each end is fitted with a 
chuck for hexagon, round or square stock. 
The regular lathe carriage, in place of usual 
cutting-off block, has reversible cross and 
lateral feeds and three tool posts. The 
turret is hexagonal in form, is 12 inches in 
diameter, with six 2}-inch holes, has auto- 
matic feed and patent device for unlocking 
and revolving at any point between 6 inches 
and 14 inches. The turret movement is 
14 inches. The countershaft has three 
friction pulleys, 16 inches in diameter, for 
4inch belt, and should run 75 and 150 
revolutions forward and 150 backward, 


The Gwynn Globe. 

The Western Electric Company, of 
Chicago, are making the are light globe 
shown herewith and known as the Gwynn. 
The globe consists ~f eight pieces of plate 
glass, bolted to a brass collar, which is 
fastened to one side of the frame, thus 




















IMPROVED Arc LAMP GLOBE. 


doing away with the necessity of removing 
the globe from the lamp while being car- 
boned. These globes, we are informed, 
have been in use at different points for the 
past six or eight months, with little or no 
breakage. 


Fluid Insulators. 

The cuts shown on page 29 illustrate a type 
of insulator comparatively unknown in the 
United States, though used in other countries. 
An insulating fluid which, it is stated, will 
not support a film of dust or moisture, fills 
a recess, well protected from the weather, 
in the porcelain body of the insulator. In 
this way a clear and highly insulating fluid 
surface is interposed between the line and 
earth. The insulators are found to be 
especially efficient in rainy weather. These 
insulators, which are made in numerous 
patterns of either porcelain or brownware, 
may be employed to advantage on coast 
lines, where the glass or porcelain — 
becomes coated with a conducting film of 
salt. The insulation fluid is manufactured 
by Johnson & Phillips, London, England, 
under a secret process, Theseinsulators are 
handled by the Electrical Supply Company, 
of Chicago. 





The Thirteenth Electric 
Light Convention. 


A GREAT MEETING AT PROVIDENCE 
LAST WEEK. 


Large Attendance—Able Addresses—Com- 
prehensive Exhibit—Delightful 
Social Events. 


A COMPLETE AND INTERESTING ACCOUNT 
OF WHAT WAS DONE. 


Mr. Chas. R. Huntley Elected President, 
and Montreal Selected as 
Next Meeting Place. 


EVERY ELECTRIC LIGHT MAN SHOULD CARE- 


FULLY READ WHAT FOLLOWS. 


The proceedings of the Thirteenth Conven- 
tion of the National Electric Light Asso- 
ciation will form one of the most interesting 
volumes in the history of the Association. 
This meeting was characterized by the 
largest attendance ever present at a Con- 
vention, and by an exhibition of great merit. 

Besides this, the Decennial Celebration of 
Electric Lighting and Pioneer’s Day made 
other features of great interest. Our 
readers will do well to follow closely our 
report of the proceedings, as it contains 
many points of value. 


TUESDAY’S PROCEEDINGS. 
FORENOON. 


The large hall of Masonic Temple, Provi- 
dence, R. I., immediately adjoining the 
Narragansett Hotel, was about one-half filled 
with delegates to the Thirteenth Convention 
of the National Electric Light Association, 
Tuesday forenoon, February 17, when Presi- 
dent Marsden J. Perry called the meeting to 
order and said : It is very gratifying, indeed, 
to me to meet you here at my own home, 
Already I discern evidences of earnest pur- 
pose that will accomplish most excellent work 
before we go hence. 

I have great pleasure in now introducing 
to you Hon. Charles Sydney Smith, Mayor 
of the city of Providence, who will bid youa 
formal welcome to the city. 

Mayor Smith: I esteem it a high compli- 
ment,the kindness which your President has 
bestowed upon mein asking me tu extend to 
youacordial welcome to our city. My fellow 
citizens feel highly honored by your presence 
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among us. I certainly wish that your semi- 
annua) convention might have been held 
here in the Suromer months when we could 
have shown you an institution /peculiar to 
ourselves, and to which I. very much doubt 
that the application of electricity as a motive 
power would have-in any way improved, to 
wit, our method of despatching clama. 
(Laughter.) It is an institution peculiar to 
Rhode Island. Our city is large in popula- 
tion, has industries diversified, and some of 
them of the finest, and many of them of the 
largest, I think, in the world. We are, per- 
haps, bot so apc § acquainted with the 
subjects which you will discuss as we ought 
to be, oras many of us desire to be. Thereis 
an element in our community, like all others, 
fearful of its results. Some men, by reason 
of their habits of life, I may say, are always 
fearful of death ; men often flee when no 
one pursueth—‘‘ The wicked flee when no 
man pursueth.” Before you get through 
with your Convention I hope you will be able 
to tell us whether there is any danger in that 
matter which we are so earnestly discussing 
at the present day, namely, the application 
of electricity as a motive power to street 
cars. Weneed it very much in some form 
or other, and we are only endeavoring to find 
out if death will ensue hourly by its applica- 
tion. 

Gentlemen, the subjects which you are to 
discuss I have no knowledge of and am en- 
tirely unacquainted with them. Sometimes 
I speak upon matters which I have no knowl- 
edge of, but it is never when I know it. 
Therefore, I shall not undertake to discuss 
these subjects, but undoubtedly before your 
Convention closes I shall know more than I 
do to-day. I have, therefore, prepared no re- 
marks, but simply desiring to express our 
gratification that you have assembled with 
us, and to express to you the pleasure which 
it will afford us to show you through our 
manufacturing industries, and also leaving 
you to the tender care and the loyal service 
which I know that your committee will ren- 
der to you in making your stay agreeable 
and pleasant and, I hope, profitable. 


ANNUAL ADDRESS BY MARSDEN J. PERRY, 
PRESIDENT. 


Members of the National Electric Light Asso- 


ciation : 


Gentlemen—At this, our Thirteenth Con- 
vention, we have a double duty to perform. 
A duty to the past, a duty for the future. 
We who are absorbed with dealing with the 
problems of to-day, and in attempting to 
reach a little way into the future by antici- 
pating the demands that may be made upon 
us, can well afford to pause a moment to 
pay a fitting tribute to those whose labors in 
the past have made our present possible. 

We are here to pay to the pioneers of the 
electrical industries a tribute of intelligent 
appreciation of intelligence, and to recog- 
nize in a formal manner the magnificent re- 
alization of the inventors’ hopes and the 
scientists’ dreams, to erect a milestone that 
shall mark the closing of the first decade of 
the practical commercial application of elec- 
tricity, 2 development which has shown 
grander results than ever before known in 
the industrial history of the world. I ask 
you to step back a few years, to the time 
when no electrical work as we now know it 
was in existence, and from that standpoint 
measure the meaning and value of what has 
since been done. 

We are told that Franklin’s kite experi- 
ment was made in 1752 and that in 1753 he 
invented the lightning rod. The age of 
electricity may be reckoned from that date. 

In the year 85 A. F. (after Franklin), the 
first electrical company in the world was 
incorporated by a charter granted by the 
State of Rhode Island. This charter was 
granted in June, 1838, to E. J. Mallet and his 
associates, successors and assigns. By whose 
genius it was conceived, and what became 
of those aborigines of the electrical age, I 
cannot tell you. That Mr. Mallett and bis 
associates, whoever they were, no other 
name is mentioned in the charter, were true 
prophets of science and industry, is un- 
mistakably shown in their marvelous con- 
ception of the possibilities of their undertak- 
ing. The third section of their charter is as 
follows: 

‘* The said corporation shall have power 
to cause experiments to be made in electro- 
magnetism, magnetism and galvanism, with 
a view of the development of said sciences 
asa motive power for machinery or other 
useful purposes; also, to manufacture the 
necessary machinery and other apparatus 
therefor, to build and construct boats, ves- 
sels, railroad cars and engines to be moved 
by electro-magnetism, magnetism or gal- 
vanism.” 

Has any one to-day a broader view of the 
possibilities of electric power than this? 

In selecting Providence for the meeting 
place of your Thirteenth Convention, you 
builded better than you knew. You not 
only, at this time, celebrate the first decade 
of electric lighting, but you celebrate it in 
the birth-place of far-reaching appreciation 
of electric power. 

In the year 91 A. F. (after Franklin), Morse 
constructed the first practical telegraph 
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line. He connected Washington with Bal- 
timore by telegraph in 1844. Seven years 
before that he exhibited his telegraph in the 
University of New York—between invention 
and success there was seven years of work- 
ing and waiting. 

n the year 113 A. F., Field laid the first 
successful ocean cable in 1866. Eight years 
before a cable was laid which operated but 
a few weeks. Before success, there was 
eight years of patient courageous work, 
such as man has seldom had the power to 
endure. 

In the year 122 A. F., Bell gave the tele- 
phone to society in 1875 and made all the 
people of the town neighbors. His years of 
faithful work preceding crowning success 
are well remembered. 

In the year 125 A. F., Brush exhibited a 
light that caused people to think the sun had 
forgotten to set at the ordained hour. The 
first time the public ever saw a lamp burn- 
ing in series was at the exhibition of the 
American Institute, held at New York, 
September 11 to November 23, 1878. 

Two isolated plants were then sold, con- 
sisting of a six light Brush dynamo and six 
series lamps. One went to Messrs. Losier 
& Company, dry goods merchants, of Brook- 
lyn, N. Y. The other went to Messrs. Free- 
land, Loomis & Company, Continental 
Clothing House, in Boston, Mass. 

The first arc light central station was in- 
stalled by the California Electric Light 
Company, of San Francisco, in 1879. 

In the year 127 A. F., Edison divided the 
electric current and produced miniature suns 
that might be placed wherever more light 
was desired for use or pleasure. 

The first Edison isolated plant was in- 
stalled in 1880 in the printing establishment 
of the Hinds & Ketcham Company, Brook- 
lyn, N. Y. A paragraph in a circular 
issued by this company under date of 
February 1, 1881, is as follows: ‘Our 
building is 40x160 (four floors), lighted on 
all sides and fitted throughout with Edison 
incandescent lights, operated by a special 
dynamo-electric machine operated on the 
premises. We are the first manufacturers 
in the world to put into practical operation 
this great triumph of American genius, 
which is a true substitute for daylight, 
showing all colors in their natural hues, and 
our friends are invited to call and see the 
operation of Professor Edison’s wonderful 
subdivision of the electric current and 
vacuum lamp.” 

Mr. Hinds writes: ‘‘I think the proudest 
moment of my life was when I turned on 
the switch for the first time and saw the 
room lighted up by what seemed to be the 
greatest wonder of the world, the incandes- 
cent lamp.” 

The first steamship electric plant was one 
of Edison’s, installed with 120 lamps in the 
steamship ‘‘ Columbia,” of the Oregon Rail- 
road and Navigation Company, January 10, 
1881. 

The first Edison central station was in- 
stalled with 4,000 lamps in Pearl street, 
New York city, September 4, 1882. To 
start this plant, Edison had to overcome 
more than electrical, mechanical and finan- 
cial difficulties. He had New York alder- 
men to deal with. The following occurs in 
an interview with Edison, published in the 
New York Herald, January 20, 1881 : 

‘*When will you be ready to light New 
York?” Edison replies: ‘‘I am ready now, 
but we have no permit. * * * I find it 
hard to get the requisite aldermanic condi- 
tion; the company laid an application be- 
fore the board. ” The application 
was referred to the laws committee and was 
reported back saddled with conditions 
which savor of a body of gas men rather 
than public servants. They wanted, in the 
first place, the company to pay 10 cents per 
lineal foot for all wire laid down. That 
would be 20 cents for every foot of street, 
for we would run wires on both sides. That 
is over $1,000 a mile. * * * This, too, 
when gas companies pay not acent. The 
second clause was that we should light the 
streets at 10 per cent. above actual cost. 
* * * The third clause was that after 
five years three per cent. of gross receipts 
shall go the city.” 

This is an example of encouragement 
given by the first city in America to Ameri- 
can genius, skill and enterprise. 

Ten years ago, the only electric currents in 
use were the feeble currents of the telegraph 
and telephone. There was then not a line- 
man nora workman of any kind who had 
ever heard of the high tension currents. we 
are using to-day for the services of light and 
power. No man had ever handled conduct- 
ors carrying such currents, nor manufactured 
apparatus for operating them, excepting 
in an experimental way. There was not an 
educational institution giving a course of 
technical training in electrical engineering. 
Consider this ; then behold what has been 
accomplished in the first. decade of electric 
lighting. A period of time no longer than 
Morse, Field and Bell were compelled to 
wait and work to span the chasm lying be- 
tween invention and practical success. 

Confine your observation exclusively to 
the United States and you will find the elec- 
tric light in use by 6,000 isolated plants ; 


700 steamboats of American register ; 350 
gas companies furnishing electric light and 
power; 200 street railroads operated by 
electric power; 1,500 electric lighting and 
power stations. Facts like these need no 
embellishment to make them eloquent. 

Now, look beyond the limits of this 
country and see the development of electric- 
al industry throughout the world during 
this first decade. Never before has such a 
transformation taken place. And this is not 
the end, it is but the beginning of things 
that are to be. 

American genius. skill and pluck has, in 
all departments of industry, secured within 
this century benefits of high value for all 
mankind. That this truth may be known 
for all times, it is our duty to preserve, in the 
most during and instructive form, proper 
records of the achievements of all Amer- 
ican industrial pioneers. Soon a fitting 
opportunity will present itself for the 
celebration of the first 100 years, by duly 
honoring the beginning of the second cen- 
tury of the American patent system. In 
that grand marshaling of those who made 
prophecies and who fulfilled them, who had 
the genius to see and the skill, courage and 
patience to execute, we must see to it that 
electrical workers occupy their rightful 
place of honor. The interest begun here 
should reach full tide then, and should cul- 
minate in placing in the National Museum 
at Washington a collection of drawings, 
models, relics, etc., illustrating the birth 
and development of electrical industries in 
America. Such a collection would give at 
a glance to the unskilled workman or the 
general public an intelligent idea of succes- 
sive steps of progress and invention and 
construction, that have led from the begin- 
ning of the telegraph and telephone to those 
systems of communication as at present per- 
fected ; from the first production of an pve 
tric spark to the light we now have; from 
the first lifting of a weight by an electric 
magnet to the present marvelous manifes- 
tations of the distribution of electric power. 
It is of the highest importance that such a 
collection be made and preserved, not alone 
for the instruction of the people of our own 
time, but as a history for all, written in the 
forms of the things we use, thus enabling 
future investigators to determine the relative 
influence of the electrical industries in form- 
ing the character of our civilization and in 
enhancing the degree of our prosperity. 

One point is worthy of emphasis while 
engaged in this review, this is the year 138 
after Franklin. Would society consent to 
be placed back to the conditions it was in 
when Franklin made his kite experiment, 
if it could thereby recover from the pioneers 
in electrical work all that they have per- 
sonally retained from the wealth that has 
been cheated by developments from their 
initial undertakings? No, not for a single 
day; they have given to society benefits a 
thousand times more valuable than all they 
have received, or that it is possible to confer 
upon them. Their services are of that 
divine order in the measuring of which 
money values are impotent. Limits of time 
and space are unknown to them. They 
are with us, and others, but they take 
cognizance of no country, no race or 
generation. Their field is the universe. 
The benefits of their service are for all men. 
They receive tribute of grateful honor from 
all intelligence. Their work is of the past. 
Our work is from the future. What report 
shall be made at the celebration of the close 
of the second decade of electric lighting and 
power? The first Edison station has in- 
creased its capacity from 4,000 to 15,000 
lampsin eight years. At this rate of increase, 
this plant will be supplying 60,000 lamps 
ten years hence. We cannot measure the 
limits of future developments. We have 
done much, but we have produced only a 
sample of what is to be. An observer states 
that there is not a plant in existence having 
a sufficient capacity to supply one-twentieth 
of the demand for light and power that now 
exists within practical working limits of its 
area of distribution. If this be true, then 
within ten years, if each station is to fully 
occupy its territory, and keep pace with the 
growth of population, its capacity must be 
increased many times. 

The central station men of this country do 
not realize the possibilities of development 
that lay before them. They do not see man 
sources of income that are as yet untouched. 
The accelerated pace at which progress is 
now moving will render the work of the 
next ten years enormously greater than all 
that was accomplished during 138 years 
after Franklin. The car of progress will 
not stop for us any more than it did for 
those who were before us. We have given 
it momentum, but we cannot hinder it. Let 
it be our ambition, then, as it is our duty, 
to yee f every demand for every kind of 
light and power service within reach of our 
stations. Those of you who do not do this 
will induce competitors to come within four 
limits, to divide your business and erect an 
obstacle in the way of your growth that can 
be overcome only by buying out or selling 
to the intruder. To-day the whole territory 
is yours to hold, to occupy, toserve. Be 
the equal of your opportunity, and at the 
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second decennial celebration of electric light 
and power the capacity of your plant may 
be many times what it is to-day. 

The records of the beginning of the elec- 
trical industries are being written for the 
imperishable pages of history. We have 
gained the strength of the difficulties that 
have been overcome like the armies of 
volunteers that made ours a free nation. 
The forces now engaged in electrical work 
were recruited from every avocation. To- 
day, ever 80 educational institutions of high 
grade are preparing the best brains among 
young men to do scientific and technical 
work. The practical American workman 
who has proven by what he has done that 
his rank is second to none—the peer of 
skilled workmen of the world—is educatin 
his helpers and associates in the practica 
school of daily occupation. 

Enterprise is ever young. We are inci- 
dents, when an industry, like human 
energy and force, will goon forever. When 
we tire and seek our rest, younger men will 
be eager to fill our places. Let us then begin 
where we may. Let us honor ourselves by 
fulfilling our double duty, which is, to duly 
honor those who have placed us under ob- 
ligation for the work they have done in the 
past, and so to do our work that our suc- 
cessors shall have equal cause for honoring us. 


The President: I now declare the Thir- 
teenth Convention to be opened for the trans- 
action of business. Announcements will 
be made by the Secretary. 

The Secretary: I have received a number 
of invitations to be extended to the members 
of the Association, which I will read: 


In the name and behalf of the Providence Tele- 
phone Company I have the pleasure to tender to 
the delegates and others of the electrical profession 
in attendance at the Annual Convention of the Na- 
tional Electric Light Association fraternal and 
cordial greeting, and to place our rooms and the 
facilities of our exchange at their service during 
their stay in our city. Congratulating you on the 
present encouraging aspect and trusting the meet- 
ing will happily fulfill your just expectations, I re- 
main, Yours very truly, 

Henry Howarp, President. 


To the Members of the National Electric Light 
Association: 

Gentlemen—The Union Club of Providence re- 
spectfully tender the freedom and hospitality of 
their club house to the members of your Association 
duriog the week of its Thirteenth Convention. 

For the Union Club, 
Garpiner C. Sims, Vice-President. 


Marsden J. Perry, President National Electric 
Association: 

Dear Sir—It is a matter for congratulation that the 
reputable Association of which you are the honored 
President should select our city as the place for 
holding their annual meeting this year. The pres- 
ence of somany men who have become eminent in 
the development and promotion of electricity in its 
manifold practical adaptation makes them dir- 
tinguished visitors,and the Providence Board of 
Trade desires to place at their disposal the use of 
their rooms, where they will find all the newspapers 
as well as complete telegraphic quotations and 
other business facilities which may be useful to 
them while tarrying with us, and they will be cor- 
dially welcomed to avail themselves of these ac- 
commodations. Yours very truly, 

C. H. Grorae, President. 


From the Corliss Steam Engine Company: 


We hereby extend a cordial invitation to the 
members of the National Electric Light Association 
to visit our works at their convenience during the 
session of their Convention, to be held next week in 
this city. We willbe pl to show the members 
of the Association who are not competitors or repre- 
sentatives of competitors in our line of business 
through such of our works as are open to public 
inspection. CorLiss Steam Enoine Company, 

WiLu1aM B. SHerman, Secretary. 


From the Rhode Island Tool Company : 


We are duly in receipt of your favor of the 23d, 
and note contents. We shall be very glad to have 
the electrical people visit our factory and shall be 
happy to show them anything we have of interest. 
Please extend tothem our cordial invitation to them 
to visit us. W. R. Dart, Treasurer. 

Here is a card signed by Eugene F. Phil- 
lips, president: 

The pleasure of your company, with ladies, is 
requested at a house-warming tendered to the mem- 
bers of the National Electric Light Association and 
their ladies, ou lay evening, February the 
19th, 1891, at the new factory of the American Elec- 
tric Works, Stewart street, Providence. Grand 
march at nine o'clock. It is the intention that each 
member of the National Electric Light Association 
and their guests receive this invitation, and if 
through error they do not, the American Electric 
Works will consider it a favor if they would apply 
to their representatives, Mr. P. C. Ackerman or Me 
W. H. Hadley. 


I have bere an invitation from the Ameri- 
can Institute of Electrical Engineers. As 
Mr. Pope, the secretary of the Institute, is 
present. I will ask him to read it for me. 

Mr. Ralph W. Pope: It is type-written. 
[Laughter. ] 


New York, February 14, 1891. 
Allen R. Foote, Esq., Secretary National Electric 
Light Association: 

The fifty-fourth meeting of the American Insti- 
tute of Electrical Engineers will be held at the 
rooms of the Institute, No. 12 West Thirty-first 
street, New York city, Tuesday evening, February 
4. A y Mr. Oscar T. Crosby, 
of Boston, entitled, ‘‘ Data and Results of Experi- 
ments with Electric Traction at 120 Miles an Hour.” 
A working model of the electric railway made by 
Thomas Davenport in 1837, will also be exhibited in 
actual operation. and some interesting facts regard- 
ing its history will be given by Mr. Franklin L. 
Pope. Your a and the Institute have 
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OUR LONDON LETTER. 

The Ediabargh Exhibition.—It has been 
arranged that the first dividend of 12s. 6d. in 
the pound shall be paid by the liquidator to 
the creditors of the late Edinburgh Interna- 
tional Exhibition. 

A New Electrical Journal.—To promote 
the export of German electrical appliances, 
a new fortnightly journal, published in 
German, English and Spanish, has been 
started in Hamburg and styled the Hrport 
Zeitung fir Elektrotechnik. 

King’s College, London.—In reply to an 
appeal for £50,000 to meet the increasing 
educational demands, more particularly in 
regard to modern science and experimental 
research, Lady Siemens has offered £6,000 
for the establishment of an electrical labora- 
tory. Donations to the King’s College 
extension fund may be made to Messrs. 
Coutts & Company’s bank or to the 
secretary at the hospital. 

Electric Light Installation for the Marquis 
of Londonderry.—Messrs. Drake & Gorham 
have received the contract for the lighting 
of Wynyard, Lord Londonderry’s seat in 
County of Durham. There are to be 753 
incandescent lamps, together with a steam 
power electric generating plant, consisting 
of steam engines and dynamos of some 100 
horse-power. The work is to be carried out 
under the superintendence of Mr. A. A. 
Campbell Swinton as consulting engineer. 

The Stanley Cycle Show.—This show at 
the Crystal Palace has been a great success, 
both in exhibits and in number of visitors. 
Mr. Vaughan Sherrin is showing his electric 
bath chairs, one of the greatest novelties of 
the present cycling season. To obtain 
power for driving the chair and its occupant 
for eight hours at five miles an hour, the 
weight of battery and its two troughs of 
cells is only 100 pounds. An application of 
the principle to an ordinary tricycle is also 
shown. 

The Lane Fox Patents.—The St. James’ 
and Pall Mall Electric Light Company 
have entered into an agreement with the 
Lane Fox Electrical Company, Ld., recog- 
nizing the validity of the Lane Fox distribu- 
tion patent, and to take out a license 
and pay a royalty. The Lane Fox Com- 
pany are doing everything possible to hurry 
forward their action against the Kensington 
& Knightesbridge Company, but it would 
now not seem improbable that some amicable 
arrangement might be come to. 

An Electrical Museum.—The formation of 
an electrical museum in conjunction with 
the Institution of Electrical Engineers, at 
the new quarters in Victoria Mansions, 
Westminster, is now being strongly advo- 
cated, but it is doubtful whether a good 
purpose would be served by removing the 
collection of electrical apparatus from South 
Kensington, where a visitor or student can 
examine at one and the same time models of 
electrical and other machinery, and form a 
better judgment of the various applications. 

Frankfort Exhibition.—At this exhibition, 
to which scientific Europe is already looking 
forward with eagerattention, electrical science 
will have a great place. Thereare to be four 
model systems of electric railways. In the 
telephone section will be shown the original 
instrumentsof Reiss, who first realized the in- 
vention. Messrs. Siemens Bros. have con- 
structed a cable to carry a current at 20,000 
volts. Experiments are to be made on differ- 
ent kinds of transformers and upon the trans- 
mission of force by discontinuous currents. 
All the machinery shown is to be subjected 
to carefully prepared tests, the results to be 
afterwards fully published, and this alone 


will render the exhibition one of the greatest * 


interest to electrical engineers all over the 
world. 

Electric Lighting on the Great Northern 
Railway Company, of Ireland.—The Elec- 
trical Engineering Company, of 61 Dawson 
street, Dublin, have lighted up one of the 
trains on this line from Dublin to Drogheda 
with most satisfactory results and justifying 
extension over the whole system. The first- 
class carriages are handsomely fitted up, 
there are 18 accumulators and four 5 candle- 
power lamps, all, with one exception, capa- 
ble of being turned off at will. In the 
second class there are two lamps. The cells 
supply current for 10 hours at 35 volts. To 
charge the cells, for further experiments with 
the mail trains, a Brush engine and a Stock- 
port gas engine are being erected, and if the 
scheme is carried through, arrangements 
will afterwards be made for charging by 
means of the dynamos on the train. 

The Keys’ Electric Company, Limited.— 
This company, who have sprung from and 
are the sole representatives of the Allgemeine 
Elektricitats Gesellschaft, of Berlin (formerly 
the Edison Company), have opened show- 
rooms and warehouses at 122 and 124 Charing 
Cross Road, W. C., for the sale of dynamo 
machines, motors and general electrical ap- 
paratus. They show also at the above ad- 
dress a practical application of electric 
motors, the domestic purposes comprising in 
daily operation, a butter churn, a washing 
machine, a knife cleaner, a sewing machine 
and a lathe for metal workers, all worked 
from one source of supply derived from a 
gas engine dynamo and accumulators in the 
building. On the first floor a number of 
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electroliers have been installed in a hall ex- 
tending across the length and breadth of the 
house. Some contain upwardgof 350 sixteen 
candle-power ae and the effect of the 
simultaneous lighting is a very s ‘id one. 
The exhibition is well worth a visit and the 
company, who state as one principal object, 
the promotion of intercourse between elec- 
trical firms in England and the leading Con- 
tinental manufacturers, would appear likely 
to do well. CHARLES ENCH. 
London, Feb. 9, 1891. 





Fusible Strip and Holder. 

The cut shows a very handy form of 
fusible strip and holder for the same, es- 
pecially designed to protect telegraph, tele- 
phone and other instruments from the 
damage of lightning, or heavy dynamic 
currents. By a new patented process, the 
fuse wire is adjusted to blow with any 
desired current; that in the cut being for a 
current of one-half ampere. When a fuse 
blows, the strip can be removed and a new 
one substituted with the greatest facility, 
the inspector carrying a few extra strips in 


Big Electric Light Deal in St. Louis. 

An Associated Press despatch from St. 
Louis, dated February 18, is to the effect 
that three million dollars was the amount 
paid by the Laclede Gas Company to pur- 
chase all of its rivals in electric lighting, and 
secure complete contro] in St. Louis. Em- 
erson McMillan, president of the Laclede 
Gas Company, announced that the company 
has purchased the Municipal Electric Light- 
ing Company and the Missouri Electric 
Company. For the former $2,000,000 was 
paid and for the latter $1,000,000 was given. 


—_—_e =» e—____ 
Laughing by Telegraph. 

Did you ever laugh by telegraph? the 
Indianapolis News asks. 

Probably not. It would hardly pay. 
When one reflects that it would cost a cent or 
two per chuckle to express his sense of 
amusement, he refrains from manifesting it 
and lets it go without saying. 


But laughing is done by telegraph. It is 





New Fusisie Strip oF THE CENTRAL ELEctRIC Company, CHICcAGo. 


his vest pocket to replace those destroyed. 
This article is controlled by the Central 
Electric Company, Chicago. 
tooo 
GENERAL NEWS. 
The chimney of the electric railway 
power house at Burlington, Ia., will be 107 
feet high: 


‘* Reports from the Consuls of the United 
States,” No. 122, for November, 1890, has 
been received. 


The earnings of the National Electric 
Tramway Company, of Victoria, B. C., from 
February 22 to December 31, 1890, amounted 
to $38,705. 


The Western Union Telegraph Com. 
pany has filed a statement appointing Bel- 
videre Brooks as its authorized agent for 
Colorado, with headquarters in Denver. 


The New York and New Jersey Tele. 
phone Company, on February 3, completed 





the telegraph operators who indulge in this 
luxury, and mostly the night operators, who 
have more time than the day people. When 
an operator becomes lonely and his sounders 
are clicking out messages not intended for 
him, he calls up some friend operator, maybe 
100 squares away, and opens a conversation, 
A conversation, of course, cannot be con- 
tinued long before something ‘‘funny” is 
said. It then becomes the duty of the oper. 
ator to laugh. This he does by making four 
dots, then one dot and adash, thus: .... 
. —, spellingha. Thusto all jokes he replies 
h—a, h—a. Sometimes, to make it easier, he 
says h—i, that is four dots and two dots. 
The laugh by telegraph is necessarily cold 
and sardonic. It does not bubble irresistibly 
to the surface. It is the result of deliberate 
purpose. When one has sufficent self con- 
trol to laugh in this way, probably his 
tribute to your joke is not what you would 
desire. But the operator is often shaken 


with laughter before shaking his key with it, 
so to speak. 





Fies. 1 anp 2.—New Hii SwitcHes. 


the work of repairing their wires on the 
Hempstead circuit, and communication with 
Brooklyn and New York was restored for 
the first time since the storm of January 25. 


There are stories current again of a big 
English syndicate’s offer of immense money 
to Mr. Gould for his Western Union Tele- 
graph control. It will, undoubtedly, take 
big money to buy the control of this im- 
mense corporation. 


At the annual meeting of the Wis- 
consin Telephone Company, last week, the 
old officers were re-elected as follows: 
President, Henry C. Payne; vice-president, 
C. H. Haskins; secretary, J. D McLeod ; 
treasurer, F. G. Bigelow ; directors, F. G. 
Bigelow, Geo. Albree, of Chicago; B. K. 
Miller, H. C. Payne, C. H. Haskins, Charles 
Ray and D. M. Benjamin. The number of 
the directors was increased to seven, the 
new members of the board being Messrs, 
Ray and Benjamin. 


Telegraph operators have a few other con- 
versational expressions, among them ‘‘hm, ” 
four dots and then two dashes, indicating 
surprise. The lonely young fellows in their 
railway stations are really not so lonely as 
they seem. When idle, they may talk. 
What do they talk about? Why, girls. 
Girls, girls, the interesting subject of litera- 
ture for ages, are also the everlasting theme 
of the night telegraph operators. 





New Electric Switches. 


W. 8. Hill, of Boston, is continually mak- 
ing additions to his line of switch goods. We 
illustrate above two of his latest designs. 

Fig. 1 shows a double pole transfer switch. 

Fig. 2 shows a dynamo switch. This is 
designed to be used at the dynamo or on 


the switchboard between the dynamo and 
the main line. 

It consists of one of Hill's ordinary double 
pole switches and a niain line fuse block 
com mounted on one base of slate, 
and is a very compact and substantial piece 
of apparatus. 
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Taylor & Son, Dey street, New York, 
have a primary battery which is meeting 
with considerable success in running small 
motors. 


The Eastern Electric Supply and 
Construction Company, of Boston, 
have established a branch office in the same 
city at No. 54 Bromfield street. Mr. 8. P. 
Boardman is in charge. 


The Clark Electric Company, 192 
Broadway, New York, are sending out a 
very handsome card printed in gold and 
colors, showing a new arc lamp chandelier, 
which they have designed for interior light- 
ing. It isextremely ornamental and tasteful 
in appearance. 


The Central Electric Company, 
Chicago, are having a large demand for 
their new ammeter and voltmeter, illustrated 
in our columns a few weeks ago. Orders 
are coming in from every section of the 
country, which shows that a reliable and 
moderate priced instrument of this kind 
has been needed. 


The Crocker-Wheeler Electric 
Motor Compaay, of this city, has been 
fortunate in securing the services of Mr. 
William D. Palen as electrician in charge of 
the testing and inspection of their perfected 
apparatus in their large factory. Mr. Palen 
was formerly connected with the Edison 
Company and is known as a thoroughly 
capable electrician. 


The Electric Merchandise Com- 
pany, 11 Adams street, Chicago, have 
recently issued a catalogue of electric rail- 
way supplies, which is much beyond the 
ordinary catalogue in point of complete- 
ness. This company deals in electric 
railway supplies exclusively, and issues, 
besides the regular catalogue, a special 
supplement for each street railway system. 


The Electrical Supply Company, 
Chicago, has made special arrangements for 
handling the Simpson storage battery, a 
small secondary battery of 20 ampere-hours 
capacity, which has come into great favor 
with physicians and dentists, who find it 
especially suited to their work. There is a 
large field of usefulness for such a battery 
—for small light and power machinery and 
various domestic purposes. It can be 
charged from dynamo or primary battery; 
is compact, portable and cheap. 

The A. W. Harris Oil Company, 
of Providence, R. I., are making a specialty 
of lubricants adapted for use in electric light 
and power stations, among which they have 
alarge trade. Their oils have attained a 
very high reputation for purity, uniformity 
and economy in use, and have the endorse- 
ment of many well-known steam engine 
builders, including The Edw. P. Allis Com- 
pany, Milwaukee, Wis.; Wm. A. Harris 
8S. E. Company and Providence 8. E. Com- 
pany, Providence, R. I.,and The Putnam 
Machine Company, of Fitchburg, Mass. 
With the above recomendations, the produc- 
tions of this company would seem to be 
worthy the consideration of all users of 
power. 


The New York Insulated Wire 
Company, through Mr. J. W. Godfrey, 
general manager, will shortly offer 
the trade a complete system of wire 
ducts for interior wiring of buildings. 
The tubes or ducts are to be known as the 
vulcanoid electric wire ducts. The material 
is non-inflammable, water-proof, a perfect 
non-conductor, not affected by extreme heat 
or cold or plaster, and is pliable and smooth. 
The compound and tubes are the invention 
of Mr. Geo, H. Meeker, the system of Mr. A. 
Noll, both of the company. It is expected 
the demand for vulcanoid electric wire ducts 
will fully equal that of the celebrated Grim- 
shaw white core wires. 
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This is a great ELEcTRICAL REVIEW this 
week. Read it. 


‘Rapid Transit in Cities” will be ably 
discussed at the Electric Club, Thursday 
evening of this week. Every member 
should be present. 








Led on by an inkling contained in Pro- 
fessor Elihu Thomson’s most valuable paper 


on the electric arc, we look for some interest- 
ing developments in the way of a light pro- 
duced by compounding arcs, 


Montreal next. 








It was a great Convention. 








The exhibition in Union Hall was a grand 
success. 








The people of Providence were most 
cordial and hospitable. The electrical fra- 
ternity will not soon forget the Thirteenth 
Convention. 








The press of Providence treated Conven- 
tion matters in a masterly way. The Provi- 
dence Journal gave especially good accounts 
of all that was done. Electrical matters 
were handled in a way entirely unusual in 
the lay press, 





What worker in the progressive field of 
electricity can read the reminiscences of our 
pioneers without experiencing a thrill akin 
to that felt when one has accomplished an 
achievement of Sne’s own? Our purposes 
and ends are identical, and, as Professor 
Elihu Thomson suggests, we are every day 
‘electrically welding ” ourselves into a more 
perfect and harmonious body. The natural 
and desired result will be the greatest good 
to the greatest number. All honor to our 
pioneers and may they live to see their 
prophecies fulfilled to their complete extent. 


FLYING MACHINES. 

The air (of imagination) is full of flying 
machines, but, most of them, when put into 
the crucible of practice, show very little im- 
provement over the traditional efforts of 
Darius Green. In the several methods lately 
proposed the electric motor is the propelling 
agency. It is pretty safe to predict that 
aerial locomotion will not be realized with 
the electric motor until a source of electric 
energy be found which will be sufficiently 
light not to interfere materially with the 
buoyancy of the air ship. The great strain 
on the trolley wire,which would be a neces- 
sary incident of terranean supply, renders 
such a system impracticable. The air ship 
is necessarily, more or less, under control of 
the wind and could only make headway on 
the tacking principle, involving the action of 
resolution of forces, and this would produce 
such great lateral strains on the fixed supply 
wire that its strength must needs be very 
great. An overhead railroad or telpher line 
would largely discount this scheme in 
chances of practical realization. The latest 
scheme is to force the ship upward by an 
electric motor and then spread inclined 
wings to give the ship a forward thrust as 
it descends. The projector does not men- 
tion how the ship is raised after the first 
descent. If the rise occurred in New York the 
fall might be on a Westchester farm or the 
bosom of the Atlantic, where electricity is, 
unfortunately, not on tap. 


THE NEW OFFICERS, 
The National Electric Light Association 
is to be congratulated on its new executive 


staff. Mr. Chas. R. Huntley, president for , 


the next year, is a young man of energy and 
force of character, popular with all. The 
Association is sure to continue to advance 
under his resourceful administration. 

Mr. J. I. Ayer, of St. Louis, the first vice- 
president, has the honor of being at the head 
of probably the finest electric light station 
in the country, the Municipal Electric Light 
Company of his city. He is a gentleman of 
progressive ideas, who will be an able co- 
worker with Mr. Huntley. Mr. M. J. Fran- 
cisco, who has for many years been one of 
the Association’s most conscientious and in- 
telligent workers as member of the Execu- 
tive Committee, was very properly made 
one of the vice-presidents, and will continue 
his good work. 

The new Executive Committee has Mr. 


John A. Seely, of New York, for its wide- 
awake head, and, while retaining a few of 
the old-time workers, numbers among the 
new members several of the most active 
gentlemen who have recently become iden- 
tified with the Association’s work. 

The next meeting, which is to be held at 
Montreal, Canada, we hope to see as suc- 
cessful as the last. The widely known 


hospitality of this city makes it safe to pre- 
dict that everybody attending the Four- 
teenth Convention of the Association will be 
most pleasantly entertained, in addition to 
receiving the valuable information always 
forthcoming at these Conventions. 


February 28, 1891 


THE RECENT CONVENTION 
BRIEFLY REVIEWED. 

From whatever standpoint considered, 
the Thirteenth Convention of the National 
Electric Light Association at Providence 
during the past week, was one of the most 
successful ever held under the auspices of 
this Association. The scientific, practical 
and social features combined to make it 
such, The sessions of the Convention were 
characterized by decorum and an earnest 
desire to derive the greatest possible benefit 
from the papers read. The people of Provi- 
dence fairly outdid themselves in cordiality 
and hospitality. 

The Convention assembled Tuesday morn- 
ing in the lodge room of the Masonic Tem- 
ple, and listened to an address of welcome 
by the Hon. C. 8. Smith, Mayor of Provi- 
dence; then followed President Perry’s 
annual address. A number of invitations 
to Providence clubs and manufactories were 
extended to the visiting delegates. The 
reports of several committees were pre- 
sented, and Mr. W. H. Markland read his 
very interesting paper on ‘‘ Electric Light- 
ing as Applied to Railway Service.” 

At the session on Tuesday afternoon, the 
Committee on Underground Conduits and 
the Committee on Relation Between Manu- 
facturing Companies and Central Stations 
presented their reports, which were ac- 
cepted. Mr. F. H. Prentiss’ paper on the 
‘*Distribution of Steam from the Central 
Station,” was read by Judge Armstrong. 
The paper created some interesting discus- 
sions participated in by practical men. A 
committee of three was authorized to be ap- 
pointed by the Chair to make rules for the 
erection of outside and inside wiring. 

Wednesday morning a number of pioneers 
in the electrical field were present, including 
Prof. Elihu Thomson, Lieut. Frank J. 
Sprague and Thos. D. Lockwood. Messages 
of regret were received from Charles F. 
Brush, Prof. Bell, Norvin Green, Cyrus W. 
Field and others. Some interesting remi- 
niscences were given of early work and early 
trials by the gentlemen named and others 
Mr. F. H. Monks, general manager of the 
West End Street Railway Company, of 
Boston, gave an interesting account of the 
development of the electric railway. Prof. 
J. Elfreth Watkins, of Washington, read a 
paper on ‘‘ Inventions of the Past Century.” 
A resolution was introduced and unani- 
mously passed expressing the wish of the 
Association that the appropriation now 
under consideration by Congress to remuner- 
ate the heirs of Prof. Joseph Henry for his 
splendid work should be made. Other 
speakers occupied the rest of the time in 
very interesting tales of the olden days, 

Prof. Elihu Thomson read his paper on 

e ‘Electric Arc and its Use in Lighting” 
at the fourth session in the afternoon, This 
paper was very instructive, and will repay 
the most careful perusal. Several reports of 
committees were received and disposed of. 

At Thursday morning’s session Mr. Caryl 
D. Haskins read a paper on the “‘ Ferranti 
System,” which provoked considerable ques- 
tioning and discussion of a very interesting 
character. At this session was read a paper 
by Mr. T. Carpenter Smith on ‘‘Care and 
Distribution of Alternating Currents,” one 


of the most interesting addresses ever 
listened to by the National Electric Light 
Association. ay interesting discussion fol- 
lowed. Mr. F. A. C. Perrine spoke upon 
‘Mutual Insurance of Accounts.” Three 
committee reports were received and filed. 

The last and executive session was held 
Thursday afternoon, The election of officers 
for the ensuing year was held, resulting in 
the choice of Mr. Charles R. Huntley as 
president. Montreal, Canada, was decided 
upon as the place for holding the fourteenth 
Convention. 








Is it not strange that with the loud clamor 
of the public for rapid transit, the lay press, 
which should voice public sentiment, should 
so persistently exaggerate and misrepresent 
every accident due to an electric car? The 
public is not content with horse car speeds. 
The electric motor supplies a want. With 
higher speeds the pedestrian must exercise 
a higher measure of care. Considering the 
rapid introduction of electric railroads, the 
accidents are marvelously few. 
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CORRESPONDENCE. 


OUR ALBANY LETTER. 


Changes and the Addition of new electric 
jamps has much improved the electric light 
service at Kingston, N. Y. 

Reports say that the citizens of Walton, 
N. Y., have raised $15,000 for the purpose 
of establishing an electric plant. 

The Building of the electric road in Hud- 
son has had the effect to make a demand for 
houses to rent along the line of the road. 


The Lines of the Albany Railway have been 
completely equipped with rolling stock, and 
they are now looking out for better office 
accommodations. 

The Electric Railway in Elmira is having 
a splendid patronage. The service is being 
rapidly enlarged, and the people seem im- 
mensely pleased with their new acquisition. 

Thomas A. Edison has been in Schenectad 
for over three weeks. It is said that he is 
engaged in overseeing the construction of a 
new patent of his own—a machine to manu- 
facture ice. 

President Rich, of the Electric Construc- 
tion Company, has arrived at Whitehall, N. 
Y., and, with a gang of workers, has begun 
stringing the wires for the new electric 
light system. 

Mr. McKenna’s Bill, permitting trustees of 
villages to make contracts for electric light- 
ing for five years, if the same is ngrenth. oo 
favorably at town meeting, was pa in 
the Assembly Wednesday evening. 

The Consumers’ Gas & Electric Light 
Company, at Saratoga, N. Y., has been 
bought out by the Saratoga Gas & Elec- 
tric Light Company. It is said the company 
will soon erect a new electric light plant. 

The Bath-on-the-Hudson board of trustees 
have advertised bids for electric lighting, to 
close February 25. If the bids are reason- 
able, the enterprising village will probably 
be found lighted by electricity next Sum- 
mer, 

The Troy and Albia Railroad Company, 
which is arranging to use electricity, has 
elected the following officers for the ensuing 
year: Charles Cleminshaw, president ; 
Anthony M. Brady, vice-president; J. J 
Hagen, secretary and treasurer. 

Mr. H. K. McCay, three years manager of 
the Edison Electric aon 2 of Birming- 
ham, Ala., has accepted the position of 
manager of the Amsterdam Electric Street 
Railway and Edison Electric Light & 
Power Company, of Amsterdam, N. Y. 

Judge Samuel Edwards has decided to 
grant an injunction restraining the consoli- 
dation of the Rondout and Kingston, N. Y., 
Gas Light a sme | and the Kingston Elec- 
tric Light, Heat and Power Company, at the 
suit of Edwin Young, the executor of 
Thomas Cornell. 


It is Rumored at Eaton that an attempt is 
being made to form an electric light stock 
company to light the streets of Morrisville, 
Eaton, West Eaton and Hamilton. The 
dynamos are to be located at Erieville and 
power furnished from the stream from the 
Eaton Brook reservoir. 

The Big Water-Wheel for the Home Elec- 
tric Light Works, at Oswego, N. Y., was set 
up last Saturday. Accidentally, the big 
case, weighing about eight tons, got away 
from the workmen and rolled down the 
banks into the river. At last reports work- 
men were busy trying to raise the cumber- 
some machine. 

The Hudson River Telephone Company is 
rapidly repairing the serious damage done 
its lines eating the storm of February 7. 
It will, however, be some time before the 
*phones are again working satisfactorily. 
The tangle was so bad that many of the lines 
were practically lost, while hundreds of the 
telephones were burned out by crossed wires. 

The Troy and Lansingburgh Railroad Com- 
pany has bought the te eg of the Fitch- 
burg railroad, at the foot of Division street, 
Troy, for $18,000. A new electric plant will 
be erected on the property. The building 
will be one story, of brick, and 58x112 feet. 
It will contain two dynamos, one engine 
and two boilers. The building will be so 
arranged that the capacity can be doubled 
at any time. Work will be begun as soon 
as possible. 

The Gilbert Car Manufacturing Company, 
of Troy, N. Y., has built five electric vesti- 
buled street cars for the Buffalo Street Rail- 
way Company, of Buffalo, N. Y. They are 
84 feet long and have a seating capacity for 
40 passengers. The body weighs about 
3,000 pounds, and is carried on two four- 
wheel trucks weighing about 2,500 pounds 
each. The platforms are enclosed. The 
company has also built four electric cars for 
the Rochester Street Railway Company, of 
Rochester, N. Y. 

At the Annual Meeting of the stockhold- 
ers of the Central New York Telephone & 
Telegraph Company, at Utica, N. Y., the 
following directors were elected: Robert 8. 
Williams, F. G. Wood, C. A. Nicholson, 
David B. Parker, Lewis H. Lawrence, Mar- 





ELECTRICAL REVIEW 


tin A. Knapp and A. C. Belden, of Syra- 
cuse. The officers are: President, Robert 8. 
Williams; vice-president, Lewis Lawrence} 
secretary and treasurer, F. G.. Wood; gen- 
eral manager, C. A. Nicholson. 


In the Assembly on Tuesday Mr. McClel- 
land moved to strike out the first section of 
Mr. J. Sam. Johnson’s bill, forbidding the 
granting of an exclusive franchise by towns 
and villages to any electric light company. 
Mr. Johnson said that it was frequently a 
fact that a monopoly was created by the 
granting of franchises, and that consequently 
a most exorbitant amount was called for 
from the taxpayers. Mr. McClelland said 
that in many cases companies would not 
undertake to light villages unless they were 
given exclusive franchises. This was a 
matter that should be left to the discretion 
of the village trustees, 

The motion to strike out was carried. 
Mr. Whipple moved to reconsider the vote, 
and this motion was laid on the table. Mr. 
Gorman’s bill providing for a board of elec- 
tric light commissioners in West Troy was 
ordered to a third reading. : 

Albany, February 21, 1891. 





OUR OMAHA LETTER. 


Mr. A. F. Blundell is at present with the 
Western Electric Supply Company. 


Mr. A. H. Zenner is at present representing 
the Brush Company as general agent. 


The Western Electric Supply Compaty has 
been established here on Fifteenth street, 
backed, I am told, by Chicago parties. 


Another Electrical Company has been 
started, composed of Henry Rustin, Chas. 
Balback and Henry Hoeschen. Mr. Rustin 
and Mr. Balback are both young men whose 
fathers are wealthy, having acquired for- 
tunes in mining and smelting business. 
Both are bright promising business men. 
Mr. Hoeschen is a practical machinist and 
electrician; an excellent man in charge of 
the mechanical work of such a firm, 


The Following Bills have been introduced 
in the Legislature this Winter: First, The 
rental in any city or town in the State for 
business, $8; residence, $2.50; two business 
telephones, $2.50 each; 25 cents for five 
minutes’ conversation between any two 
cities in the State. Second, A bill charging 
$2 per month for business telephone an 
$1.50 for residence; 10 cents for five minutes’ 
use of the lines between cities within 50 
miles. Third, A bill with samerates and vary- 
ing but little in other respects from No. 2. 
Fourth, A bill requiring building of lines 
and maintenance of telephones in all towns 
where 25 paying subscribers are guaranteed, 
and allowing $4 rental for business and $3 
for residence. Fifth, A bill requiring the 
wires in apy town or city of over 10,000 
people to be placed underground. It does 
not meddle with the rates. I do not think 
any of these bills will pass, but we never 
can tell until the vote is counted. F. D. 

Omaha, Feb. 17, 1891. 








Dr. Otto. 


We regret to record the death, at Cologne, 
on January 26, of Dr. N. Aug. Otto, the 
inventor of the ‘‘Otto” gasengine. Mr. Otto 
started as a commercial traveller, for which 
duties his great mechanical skill was of little 
avail. Some circumstance turned his atten- 
tion to gas engines, where his commercial 
capacity remained valuable. In 1867 he, in 
conjunction with Eugen Langen, surprised 
the engineers who had flocked to the Paris 
Exhibition, with a practical gas engine. 
The new engine became very popular for 
nine years, when the ‘‘ Otto Silent” was 
presented. That engine has undergone such 
manifold improvements by the inventor and 
by Mr. Crossley, that startling innovations 
and perfections are hardly to be looked for. 





There is reason in all things. It isdesira- 
ble that all electric wires should be under- 
ground. It is impractical, both from scien- 
tific and commercial reasons, to get them all 
there at onte. The telephone, electric light 
and electric power companies have vested 
rights which should be respected; they ren- 
der public services which are indispensable 
to the present modes of transacting business 
and to the present high degree of individual 
comfort they supply. Judicious legislation 
and inventive progress will, probably, in 
time, enable the present quality of service 
to be rendered by underground wires. It 
cannot be done immediately without so crip- 
pling commerce and the comfort of the peo- 
ple that the remedy will be a hundred times 
worse than the disease. 


Another Postal Telegraph Bill. 

Another postal telegraph bill has been in- 
troduced in Congress to develop the Wana- 
maker idea, in spite of the practical defeat 
of the old bill. It is unfortunate Good John 
cannot find a better cause in which to dis- 
play his effervescent enthusiasm. There is 
still a preponderance of belief in this country 
that the less the government interferes with 
the movements of its citizens, and the less 
it attempts to restrain and control business 
matters which can be safely left to compe- 
tition, the better for us all. The tremendous 
progress of the past hundred years isa result 
of the government attending strictly to its 
own business and allowing the citizen to 
do the rest. It is well to be content with a 
good thing. It is to be hoped that the 
healthy public sentiment which has thus far 
checked the growth of paternalism and 
socialism, will grow stronger as the years 
rollon. We do not need an officious gov- 
ernment telegraph. 





The idea of using the exhaust steam of 
electric light stations in furnishing heat and 
power to the adjacent territory, as embod- 
ied in Mr. Prentiss’ very interesting paper, 
is worthy of more than passing attention. 
Mr. Prentiss clearly shows that the scheme 
is theoretically possible, and with the added 
testimony of the gentlemen who have been 
practically engaged in the work, although 
on a small scale, there seems to be a clear 
field for any company who wants to try it. 
The experiment has been made and is a suc- 
cess. It would seem that the plan is espe- 
cially adapted to cities of medium size. In 
the largest cities, where steam plants for 
these purposes have been already installed, 
the central station company might suffer 
through competition. In smaller places the 
question of possible patronage would have 
to be carefully looked into in advance. 





The terrible accident in the railroad tun- 
nel at Eighty-first street, New York, last 
week, may be traced directly to a lack of 
proper illumination. There is no excuse for 
dark tunnels in these days of cheap and re- 
liable electric light. Any corporation doing 
a business in which it assumes the responsi- 
bility for human lives, and at the same time 
neglects to provide proper safeguards, is 
guilty of criminal negligence. The New 
York Central Railroad would not dare to run 
a train without air brakes. Why, then, 
should this company be allowed to run a 
properly equipped train into a dark hole 
where signals and other safety appliances 
become useless? It is much the same thing 
as running a train without safety devices. 








FINANCIAL. 
Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, February 


21, 1891. New York, Boston and Washing- 
ton Stock Exchanges. Pittsburgh closing 
February 20. 
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A COLUMN SHOWER OF CONVENTION 
SPARKS. 





Mr. H. Durant Cheever attended his first Conven- 
tion—but not his last. 


Providence hospitality will evér be remembered 
by the electrical fraternity. ; 


The electric light man who missed the Providence 
Convention will always have something to regret. 


Vice-President Ayer is a handsome six-footer and 
was born in Buston, though now a resident of St- 
Louis. 


Dr. A. F. Mason, of Boston, has been a most 
valuable member of the Executive Committee the 
past year. 


Fred. Adonis Gilbert, of Boston, was welcomed 
by a host of friends after a year’s absence from the 
Association meetings. 


Mr. and Mrs. Eugene F. Phillips were never 
happier than when entertaining their multitude of 
friends Thursday evening. 


Senator From Washington Royce was there in all 
his jovial, genial personality. The Senator at all 
times proved irresistible to the ladies. 


Visitors to the station of the Narragansett Com- 
pany were quite numerous, and all were pleased 
and many instructed by what they saw. 


Mr. Marsden J. Perry is to be congratulated on 
the success of the Providence Convention. It was 
a triumph, and his intelligent work made it so. 


Ask John Seely what he was going to do when he 
hastened behind that Japanese screen in the East 
Parlor. What he didn’t do created the laugh. 


Gen. C. H. Barney, everybody's friend, and a 
man of ideas, performed his multitudinous official 
duties with a calm and dignity beautiful to behold. 


The Newton Brothers, handsome, happy and 
har ious, delighted an admiring throng with 
impersonations of the Delaware & Lackawanna 
Sisters. 


Ex-Gov. Ladd, of Rhode Island, and Gov. Davia, 
the present incumbent, both made many new elec- 
trical friends by the interest they showed in the 
electrical industry. 


Mr. T. Carpenter Smith's address on the distri- 
bution of alternating currents was much commented 
upon and proved to be one of the most interesting 
addresses of the Convention. 


Messrs. Gardiner C. Sims, Eugene F. Phillips and 
H. N. Fenner, gentlemen of wide acquaintance, ex- 
tended to many of their friends the privileges of 
the Union Club and the Hope Club. 





The Armington & Sims Company, American Elec- 
trical Works, Brown & Sharpe, Gorham Manufac- 
turing Company and other places, were visited by 
many delegates, all of whom greatly enjoyed the 
sights. 


Mr. Charles Richelieu Huntley, the new president, 
was deservedly popular with admirers of manly 
beauty, and was a conspicuous favorite with the 
fair ones of Providence at the reception and house 
warming. 


Cyrus O. Baker, Jr., knows more about the plati- 
num problem than most mortals. Intending 
inventors of substitutes for this precious metal 
will do well to consult him before beginning their 
experiments. 

The reception Wednesday evening was a symmet- 
rical and artistic success. The ladies of Providence, 
who assisted President Perry in scoring a triumph 
on this occasion, amply proved that social talent in 
this city ranks with the best in metropolitan circles. 
« Mr. George Davenport was present in all his 
manly beauty and vigor, having just returned from 
Europe. Mr. Davenport secured in London one of 
the rare works published about 1765, describing 
Franklin's early experiments, and it greatly inter- 
ested the electrical men who were privileged to 
see it. 

The Illinois native, who ran his plant so econom- 
ically as to surprise his listeners at the first Electric 
Light Convention, stated that he secured enough 
‘*sample*’ carbons from the competing manufac- 
turers to run his plant for years. This, with his 
free water power, made him an object of envy of 
all the pioneers. 

There were several of the pioneers present—gen- 
tlemen who attended the first meeting of the Asso- 
ciation in Chicago, February, 188%. Among those 
at Providence were Messrs. Frank Ridlon, H. D. 
Stanley, E. R. Weeks, F. 8. Terry, Chas. A. Brown, 
Cha3. W. Price, W. A. Kreidler, A. L. Ide, Geo. W. 
Parker, Reuben T. Robi 

There was no element of success lacking in the 
Providence meeting of electric light men. The 
Convention was the most instructive, the social 
entertainment the most pleasant, yet possessed of 
dignity at all times, and the individual hospitality 
of Providence citizens the most pronounced of any 
previous gathering of the Association. 


“Kellar, The Kid,and The Corpse; or, A Night 
in The Dennison House,"’ was the title of a blood- 
curdling tale of mysticism and card manipulation, 
told in an inimitable manner with corrosive sub- 
limate accompaniment by “ Dick * Outcault, artist- 
journalist, to an admiring and open-mouthed 
audience. “ Dick," erstwhile Paris correspondent of 
the Revrew, is ‘a genius and a jewel at story-telling. 
His efforts in this direction met with instantaneous 
success, necessitating repeated encores. 
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THE THIRTEENTH ELECTRIC LIGHT. 
CONVENTION. 
(Continued from page 2.) 


the members of the National Electric Light Associa- 
tion a cordial invitation to attend this meeting, and 
hopes that many of them — it convenient to 
do so, in view of the fact t many will return 
home by way of New York, and also that the ques- 
tion of rapid transit will be discussed at the Electric 
Club, on Thursday of the same week. Notices of 
the meeting of the Institute will be distributed to 
your members in attendance at the Convention. 
Yours very truly, 
Raps W. Pops, Secretary. 


I might say, in regard to the exhibition of 
that model, that about that time a model 
of Thomas Davenport’s was exhibited in 
Boston, and it is very possible that the re- 
searches made by this Vermont blacksmith 
were among the reasons that led to the forma- 
tion of the company in Rhode Island to 
which you refer. I think that the whole 
forms a very interesting fact in the historical 
progress of electricity. 

The President: The first order of busi- 
ness will be the report of the Committee on 
Copper Tariff, Charles A. Brown, chairman. 

Mr. Brown: Mr. President, before making 
the report of the Committee on Copper Tariff, 
it seems to me that it would be proper to 
make some acknowledgment of the courteous 
invitations that we have received which have 
been read by the Secretary. I, therefore, 
move you that the courteous invitations read 
by the Secretary be received and placed on 
file and the Secretary of the Association be 
instructed to make suitable acknowledgment 
thereof. Carried. 

Mr. Brown: Mr. President, the Committee 
on Copper Tariff has practically no report to 
make. At the last Convention we reported 
the progress that we had made at that time. 
The reduction of the duty on copper was, as 
you all know, embodied in the McKinley 
Bill, which became a law, and there is now 
a very low rate of duty—something like 20 
per cent. of the former rate of duty on cop- 
per in its various forms. This bill having 
become law, and this being now the duty on 
copper, and no further action being required 
at the hands of this committee, I would 
suggest that the committee be discharged. 
Carried. 

Mr. Brown: If it isin order, I have a tele- 
gram here from Mr. J. P. Barrett, Chairman 
of the Bureau of Electricity of the World’s 
Columbian Exhibition, expressing his sincere 
regret that he is unable to be present at the 
meeting of the Electric Light Association. 
The serious illness of one of his children 
makes it necessary for him to remain in 
Chicago. He sends his best wishes for the 
success of this Convention and of the Na- 
tional Electric Light Association. 

The President: Gentlemen, you hear the 
communication, will you take any action ? 

Mr. De Camp: I move that it be received 
and placed on file. Carried. 

Mr. W. H. Markland then read the follow- 
ing paper: 

THE ELECTRIC LIGHT, AS APPLIED AND 
USED BY STEAM RAILROADS. 


Among the first to make use of the advan- 
tages afforded by electric lighting were the 
steam railroads ; not as a means for lighting 
trains, but for lighting se mg etc. In 
the year 1881, the Pennsylvania Railroad in- 
troduced its first electric lighting plant in a 
new shop in Altoona. That proved quite a 
success. It might also be mentioned that the 
same dynamo and lamps are in use to-day. 
In the year 1885, the Pennsylvania Railroad 
commenced lighting its depot shed in Altoona 
by arc electric light from its own dynamos, 
which proved a success as compared with the 
previous gas light, although it was crude to 
what the company now has. 

The question then presented itself: Can 
freight yards be successfully lighted by elec- 
trielty to reduce accidents, facilitate business 
and prevent breakage of cars and contents ? 
The two latter items sed gg a money con- 
sideration on any railroad. Some previous 
attempts had been made at lighting railroad 
yards by electricity, but without much suc- 
cess, previous tothe attempt in Altoona. I 
speak particularly of the Pennsylvania Rail- 
road in Altoona, as I am very familiar with 
the lighting that has been done there, and 
also because what the Pennsylvania Railroad 
does is liable to be copied by other roads ; 
aon ngs sometimes get good ideas from other 
roads. 

In Altoona, when drawing up the plan for 
lighting the yards, the question presented 
itself: How high and how neartogether shall 
thelights beplaced? The problem of Hapting 
the freight yard being more compli than 
lighting a city; as in lighting a city lamps 
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can generally be placed at street corners and 
quite low, the general public being not over- 
particular, so that under, or near, the lamp 
the light is quite brilliant, but in the space 
between lamps there is less brilliancy. 

For lighting, where engineers and train- 
men have to work, it is not the brilliant light 
that is wanted, but the evenly distributed 
light. If a light be too brilliant, trainmen 
when near lamps will be partially blinded, as 
we might call it, for a short time ; so in the 
event of their leaving a lighted space it would 
be difficult for them to distinguish objects or 
signals and would lead to complaints. 

In order to get an evenly distributed light, 
lamps, in Altoona, were placed on top of 65 
foot poles, these being about eight feet 
in the ground, and set so as to illuminate 
switches and cross-overs where the yards 
were narrow. Where yards were wide and 
long, lamps were placed about 600 feet apart, 
a row on one side of the yard and a row in a 
broad alley that was wisely left between 
tracks near the opposite side of the yard, the 
lights of the two rows being zig-zagged to 
prevent shadows and to better diffuse the 
light. This plan of lighting does not make 
a brilliant light at any point, it being possible, 
but difficult, to read fine print. A light more 
like moon-light was the result, and proved 
very good in practice. Even a clear globe 
was objectionable on account ot the shadows 
of side arms. A lower-half ground globe 
was preferable, it having been proved by ex- 
perience that it was better to lose a little 
light than to have shadows. 

One noticeable result followed the intro- 
duction of this light. It enavled the car in- 
spectors to examine cars much more thor- 
oughly, and, as you all know, perfect car 
inspection is very important. A decreased 
amount of pilferage also followed, as the 
watchmen were able to see persons at a great 
distance at night. The breakage of cars and 
their contents was but little, if any, greater 
at night than in day time. I cannotsay how 
much money was saved by the introduction 
of the electric light from pilferage and break- 
age of cars and contents, yet I believe it was 
— more than the cost of maintaining the 

ights. 

Dudeuktediy, the introduction of the elec- 
tric light has prevented accidents to em- 
ployés ; of course, I cannot say to what ex- 
tent. 

The electric lights are certainly a great 
help in shifting cars, as it enables the train- 
men to see the tracks and position of switch 
points about as well at night as in the day 
time, on account of the light shining on the 
top of the rails, they being generally bright 
from passage over them, making a sort of 
reflector. Also in coupling and dropping 
cars it enables brakemen to gauge the dis- 
tance the cars are apart fully as well at 
night as in the day time, so cars can be 
coupled without any more jar or danger 
than by daylight. It also assists in dropping 
or switching cars very fast, as is often neces- 
sary during a time of increased traffic. It 
enables the switchmen in the towers to tell 
when a Car is over a switch, so that they can 
quickly throw the switches with less danger 
of throwing the cars off the track or on the 
wrong track. 

A few words about the erection of arc 
lamps and poles fur freight yards. Poles 
must be very well set in the ground, and 

ed so as not be to sway from heavy roll- 
ing stock passing, or from wind. The poles, 
being high, receive the full benefit of the 
wind. A good, true chestnut pole for lamps, 
if possible to obtain, answers very well. 
They wiil cost when shaved, stepped and 
erected, with hood, about $35. The price 
will be governed largely by the cost of tim- 
ber. Short poles must also be well put up, 
so that there may be no breaks. 

Railroad people are very exacting; it does 
not do to have: any stops or shut-downs. 
The lamps must -be kept in good order. 
Maintaining arc lamps near railroads is quite 
different from maintaining lamps in most 
stores. If there is a poorly insulated part in 
the lamp, the soot will soon find a path for 
the current across the r insulation, and 
out goes your. lamp. our cut-out Contacts 
will corrode very fast. When it comes to 

our rods, expect to have a lot of dirty ones. 
- a railroad yard there are oy to contend 
with not common with most lighting, and 
that is smoke and steam. I have seen poles 
covered from end to end with a film of 
soot from engines. This in getting on the 
hanger boards is sure to make escapes, unless 
the insulation be very good. The insulation 
should also be good to enable the inspector 
to work ata lamp, in case of its failing to 
burn, when the current is on. 

Get a good, reliable, direct current double 
carbon arc lamp that is well insulated. A 
lamp that is heavy, bulky, or having liquids, 
is not well adapted for the purpose, on ac- 
count of the difficulty of carrying it up the 
pole. Do not rely on the hooks of lamps 
for connection between the lamp and the 
hanger board, or they will corrode and cause 
trouble. It is better to always put a piece of 
flexible wire from the hanger board to the 
lamp to carry the current. Always use a 


good insulated wire and good insulators 
when running up poles or side arms. It is 
better to splice on a piece of the very best 


insulated wire. Experience has proved that 
the wooden part of hanger s is better 
for having some water-proof insulation be- 
tween it and the side irons, to prevent leaks. 

I do not favor double pole switches on 
hanger boards in freight yards, as they re- 
quire extra contacts, the brass work of which 
soon corrodes sy a8 not to make good con- 
nections and leads to trouble. ? 

The dynamo should be self-regulating and 
easily kept in order. As there may be 100 
lamps, taking, say, two dynamos for al) 
lighting at one point, it is better to put a 
little more money into dynamos than to pay 
high wages to the dynamo tender. 

eep as far away from telegraph and tele- 
phone lines as possible. If any damage is 
done to either of the above, the railroad 
generally gets the worst of the suit. 

If you are going to hire the lights from a 
central station, see that they give you good 
work, and make a contract with a rebate 
and fine for the time lights are out. 

If you once properly put electric lights in 
a freight yard, you willnever get them out 
again; the trainmen will not stand it, as 
they would be in the dark in more senses 
than one if the lights weretaken away. But 
if the lights are not properly put in, say, on 
low poles, under 40 feet above ground, or 
not properly spaced, the chances are there 
will be complaints on account of too much 
light at some one point and too much dark- 
ness at some other point. Great care should 
be taken to place lamps so they will not in- 
terfere with signals. 1 have seen cases where 
electric lights were so placed that a signal 
could not be properly distinguished on ac- 
count of the electric light shining on the 
lenses and blending the colors. A case like 
this can generally be avoided by placing 
some arrangement so the electric light will 
not shine on the signal. 

The electric light is rather a help to dis- 
tinguish the position of the semaphore arm, 
although trainmen at night look for the color 
of the lens rather than the position of the 


arm. 

The electric light is something of a help 
in distinguishing the switch signals, on ac- 
count of the lights shining on the lenses. 
These being low, the light will rarely show 
through them. 

If it comes to a question of moving an 
electric light or a signal, you will find that 
the electric light will have to go every time, 
as railroads will not allow any interference 
with signals. 

If you go too high, you will not get the 
full benefit of the light, as has been proved 
where the tower system of lighting is in use. 

In laying out freight ips a broad alley, 
say, 12 feet between tracks, should be allowed 
for placing the lamp poles, where the yards 
are over 300 feet wide. 

As to the other uses for electric lights for 
railroads, I do not know. I do not know 
that there is much out of the regular run. 
The light is used quite extensively for light- 
ing depot sheds, where it is more economical 
than gas and decidedly better. This class 
of installation requires the very best of work 
and insulation, as the smoke and steam nui- 
sance enters in here. Even though depot 
sheds are dry inside, porcelain knobs should 
not be used, glass with a double petticoat 
being the only kind now on the market that 
answers the requirements well, on account 
of the soot settling on the insulators. 

It does not do to have a depot in darkness; 
for that reason a depot shed should be wired 
with two complete circuits, having every 
alternate lamp connected to one circuit and 
the remainder to the other. Then, in the 
event of a break in the wire, only one-half 
the lights are out. 

Experience has proved that the arc light is 
much superior to the incandescent for Cases 
shed lighting. With incandescent lights the 
necessary volume of light is costly to main- 
tain, and also the globes of incandescent 
lamps soon become dirty from steam and 
smoke, which interferes with the light, or if 
cleaned off necessitates considerable labor. 

For freight transfer stations the arc light 
is very satisfactory. It enables the men to 
quickly distinguish marks on merchandise, 
and also enables the foremen to see what the 
men are doing, preventing loafing. One 2,000 
nominal candle-power arc lamp to about 1,500 
square feet of floor space will generally light 
a transfer station where lamps can zig- 
zagged. Where transfer stations are nar- 
row, more light per square foot should be 
allowed. Ona platform abcut 10 feet wide, 
as they generally are, one light every 60 feet 
gives good illumination. . 

I doubt if the arc light can compete with 
gas for this purpose as far as cost is con- 
cerned, taking transfer stations as they are 
generally lighted by gas and as they should 
be lighted by arc lights. Yet, I believe, 
taking the amount saved in labor and from 
pilferage, that the electric lights more than 
pay for themselves. 

Another point comes in here. We all 
know that on a wet, dark day we do not 
feel inclined to work as we do on a bright, 
sunny day. The same is the case at night ; 
if you give men good light it brightens their 
spirits up and they will work much more 
cheerfully ; and getting men cheerful means 
more work done. 
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For offices and shops the electric light is 
used considerably, much the same as for 
other places of like nature. 

i hear that an electric headlight has late] 
been brought out which, it is claimed, will 
illuminate a track for a mile or more. I am 
of the opinion that the light will not come 
into geueral use. In the first place, a light 
for this purpose should not be too strong, or 
it will blind an engineer coming in the op- 
posite direction, this being a serious objec- 
tion. Most of the roads east of the Ohio are 
uot very straight, and the chances are that 
while on curves the neighboring cornfields 
will receive more light than the track ahead, 
as no one has invented a light that will show 
around the corner. 

If any inventor wishes to get up an. elec- 
tric locomotive headlight, let him confine 
himself to one of low candle-power—the 
present ones are about 20 candle-power. I 
do not think one of over 100 candle-power 
will be in demand until railroads are illu- 
minated from one end to the other by electric 
light, which will be the case in the future, 
and then the headlight will not be required. 

These points are necessary for an electric 
headlight: First, and all important, relia- 
a second, simplicity. Economy you 
can leave out. If you can get 50 per cent. 
of what can be attained in a station it will 
do. One thing must be borne in mind—en- 
gineers are not electricians. Thus, a dy- 
namo and lamp must be as simple as the 
air-brake, and no more liable to get out of 
order. 

The experiment has been tried of lighting 
cars by electricity. While it has proved a 
success in some cases, as far as convenience 
is concerned, financially it has not proved a 
success. Electric lighting of trains is a 
luxury to-day, and will continue to be until 
some more economical plan is invented. The 
advance that is being made with the use of 
gas as an illuminant for cars is leaving elec- 
tricity behind. From the best information 
I can get, it costs 50 cents per hour to 
light a car by electricity from storage batter- 
ies, against five cents per hour from car- 
bureted air. 

The electric light is used, to some extent, 
by different railroads for lighting wrecks or 
any construction work that requires night 
work. For this purpose, the Pennsylvapia 
Railroad and the Cumberland Valley road 
have a car fitted up with boiler, dynamo, 
engine, water tanks and coal bunker, and 
all the tools necessary for a central station. 
With a car of this description, quick work 
in getting lamps in place is all important. 
In one case, after the Johnstown flood, I, 
with the help of four men and the engineer, 
put up six arc lamps, put up the poles for 
the lamps, which were designed for the pur- 
pose and carried on the car, ran the wire, 
coupled up the lamps, and had the lamps 
going in 35 minutes from the time we, with 
the car, lamps, poles and wire, arrived on 
the ground. The lights were distributed 
some distance, one being about one-third of 
a mile away. I doubt if construction work 
was ever done quicker. 

I will not gointo a description of this car, as 
it was very ably explained by Mr. W. F. 
Taylor, of Altoona, at the convention of 
railroad telegraph superintendents, at Ni- 
agara Falls, June 19, 1890. 

To give an idea of what the Pennsylvania 
Railroad Company thinks of the electric 
light, 1 might say that its new Juniata shops 
at Altoona, having about 100,000 square feet 
of floor space, are lighted entirely by the 
electric light; there is not a pipe for il- 
luminating gas in avy of the buildings. All 
the traveling cranes are run by electricity. 

The Pennsylvania Railroad Company be- 
lieves that good electric work pays. I doubt 
if any station, central] or isolated, has more 
reliable or better designed appliances, or 
more artistic work than can be found at the 
Juniata shops of that company. 

Mr. De Camp: I remember six or seven 
years ago that it was reported that the Penn- 
sylvania Railroad Company had appropri- 
ated, if I may so put it, a certain amount of 
money to the experiment of lighting cars, 
which has been referred to in Mr. Markland’s 
paper—not only electric lighting, but experi- 
menting with various forms of lighting by gas 
and oil. I had some knowledge at the time of 
the use of the storage battery. The other 
methods of car lighting by electricity I know 
nothing about, and heard very little about it; 
but I presume they have come to some 
definite conclusion upon the subject. If the 
gentleman can tell us, or is at liberty to 
state, what are the precise conclusions of the 
railroad company as to the relative merits of 
electric lighting as compared with any other 
form, and particularly as to the different 
methods used in electric lighting, either by 
battery or 4 direct current from the dy- 
namo, I think it would be very interesting 
and useful to the Association. 

Mr. Markland: I may say that the question 
of lighting cars by electricity is somewhat 
out of my department, but I should say that 
six or eight years ago we tried experiments 
with the storage battery. We first had the 
storage oye: | under the car, That was 
tried for a while, but not with very much 
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success. Then the railroad company made 
nine or ten cars for use between Jersey City 
and Philadelphia. Those were all lighted 
with the storage battery. We had a certain 
amount of success. It was rather a difficult 
matter, though, as we had to fill the batteries 
up at Jersey City, and it so happened that if 
we had rather a dark day and then had to 
run the cars back again to Jersey City at 
night, the chances were we would have to 
come back with no light, which was, of 
course, not very pleasant. I think they 
equipped probably 15 or 20 cars with the 
storage battery under that plan, and they 
tried almost every kind of a storage battery 
without any great success. I might say, by 
the way, that we have thrown the batteries 
all away now and have put in gas. The 
Pullman limited, as you may all know, is 
lighted with a dynamo which is located in 
the baggage car and connected with storage 
batteries in the cars where they pump the 
electricity into the storage batteries and use 
that. Of course, that does pretty fair ; that 
is, they get very good light on that train. 
But when you come to figure up the cost, 
you will find itis pretty heavy. About the 
time that electricity came out, however, 
several systems of lighting cars with gas 
came in. The Frost system, I think, and 
several others came in, which I suppose you 
are all familiar with in Philadelphia. ‘The 
old way for lighting with compressed illu- 
minating gas cost us in the neighborhood of 
ten cents an hour, with six burners, but since 
we have got this Frost system (I think that is 
the name), why, the cost of lighting is so 
small that we can hardly find it—not over 
five cents an hour for seven burners, and 
they are, I should judge, of about 20 candle- 
power. 

Mr. M. J. Francisco: I was in hopes, from 
the title of the paper, that it was on incan- 
descent lighting as applied to coaches, but 
I was particularly interested, as a railroad 
officer, in the paper, and especially in that 
part of it about the application of electric- 
ity to usearound wrecks, Weall appreciate 
the value of a good light around a big wreck 
in the night time. But the most interesting 
thing to me, in connection with the Penn- 
sylvania Railroad experiments in electric 
lighting in our part of the country, is that 
they have decided to buy their lights of our 
company and not getit themselves. [Laugh- 
ter and applause. | 

Mr. J. J. Burleigh : I have been very much 
interested in Mr. Markland’s paper, especially 
in reference to that part of it regarding the 
lighting of railroad cars. I have been fur- 
nishing light to the Central Vermont Rail- 
road Company for the last two years, light- 
ing the railroad yard, the station and the 
round house. His theory of the best plans 
is the same that we have adopted there, by 
placing lights upon the tops of poles. Our 
poles are 50 feet above the ground, with 
lamps on top of them. In the round house 
we find very serious trouble—in the old 
style of round house, with a dome at the 
top, and a platform in the center to transfer 
the engines to different tracks. Of course, 
our lamp hangs in the center, and every 
engine that comes in stops on that platform 
and opens her pipe and throws the dust and 
soot and everything up, where it settled on 
tothe lamp. Naturally, it covers not only 
the lamp, but the whole top of the building, 
so that in many cases you will find the 
dirt an inch deep. We have trouble in get- 
ting short circuits on the lamp from that 
stuff gathering and making one solid block 
on the lamp. Now, if . Markland has 
any suggestions that he can give to correct 
that, we should be very glad to know how 
it can be done. This top is covered with 
soot, smoke and cinders, which, all com- 
bined, makes a regular paste. In the stations 
we use the arc lights, suspended from dif- 
ferent parts of the station. We have had 
a great deal of trouble in protecting the 
lights from being short circuited. This 
principle of applying electricity to the light- 
ing of cars and to the motive power of cars, 
is one great point. People at the present 
time do not seem to understand it; they 
can’t understand electricity. It seems to be 
a sealed book to almost the entire mass of 
the people. And there is where the trouble 
at the present time lies in our advancing the 
cause of electricity and the way we hove 
to meet it. 

Mr. Ralph W. Pope: It is one of the argu- 
ments against electricity always that it is 
dangerous, and one of the reasons why it 
has been adopted for car lighting (although 
it has been expensive) is because it was safe. 
In going out on the Jersey Central road the 
other day, I saw a Pullman car with half a 
dozen of the windows boarded up on the 
outside. The next morning I read in the 
newspapers: ‘‘Gas Explodes Under a Car. 
Two Men Severely Injured in the New Jer- 
sey Central Yard.” I do not know that such 
an accident is usual, but they are now intro- 
ducing the gas system on the New Jersey 
Central Railroad, and the plant which the 
set up cost them $75,000. Why this hoe | 
dent occurred has not yet been ascertained, 
but I presume it was not due to electricity, 
because there are no wires in the cars. 
[Laughter. ] 
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Mr. Markland: Do you say that was on 
the New Jersey Central Railroad? 

Mr. Pope: Yes, sir. 

Mr. Markland: What manner of lighting 
do they use there? 

Mr. Pope: I think it was the Pintsch gas 
system; but these cars were Pullman cars. 

Mr. Markland: That is something new to 
me. I had heard of no trouble from the use 


of fy 

he President: I think we are all agreed, 
gentlemen, that gas is dangerous and obnox- 
ious. Soy only 

Mr. De Camp: As I take it, there is no 
question of the desirability of electric lights 
on the part of railroad companies; but it is 
simply a question of cost. [ also take it, in 
the spirit of progress, the railroad companies 
weigh very carefully the relative value of it. 
It is not that it lessens the cost in one case 
10 cents an hour and gas costs five cents. 
They don’t stop with that fact, but they stop 
with the considerations after having duly 
coasidered whether it is worth that differ- 
ence, the safety of it and the comfort of it 
being given due consideration. I think, if 
the matter should be got into the public 
mind, that electricity was not of no cost— 
that is, was a sort of free boom to those who 
are manipulating it; for instance, Mr. Fran- 
cisco states the fact that it is almost impos- 
sible to educate the people up to that fact. 
We, as central station men, are all bothered 
with the idea on the part of our municipal 
authorities and on the part of private con- 
sumers that we are exacting from them au 
enormous price. My experience has been 
such that the time spent in trying to explain 
away those matters and convince the public 
that this element of electricity does cost 
money to make it, is wasted. But when cor- 
porations like the railroad companies, who 
are working for their own interests and are 
not trying to make money outside, or to 
profit from anything from the community, 
put themselves on record as stating the fact 
in the case, that they cannot afford to use 
the electric lights solely on the ground that 
it is expeasive, I think it would make more 
impression on the community as to the real 
cost of the article in which we are dealing 
than anything we might say in the matter. 
Therefore, 1 take it when you get down to 
the pith of it, the Pennsylvania Railroad 
Company and all other corporations would 
certainly give electric lighting the preference, 
at least, at the same cost of any other illu- 
mination. 

Mr. Markland: I have no doubt of that. 

Mr. DeCamp: So much, I think, can be 
put down to the credit of electricity. 

Mr. Markland: I might say, although I 
prepared this paper, that I do not speak for 
the railroad company at all. It is only my 
own observation from what I have seen. 

The President: If there are no other re- 
marks that will close the discussion, I wish 
to say that all members of the Association in 
attendance on the Convention are heartily 
welcomed to the Narragansett station, and 
just simply the presence of your button is 
all that will be necessary to secure your 
access to the department. We have been 
something of a pioneer in this field in con- 
structing and designing a large station, and 
very likely have made some mistakes, and 
must pay for our experience as all pioneers 
have to. The exhibition is almost opposite 
the Narragansett Hotel, on Broad street, not 
more than one or two hundred feet. The 
hall is open to-day ; that is, they are getting 
everything in readiness, but it will be duly 
opened at seven o’clock this evening, the 
formal exercises will take place about eight 
o’clock. On account of the large number of 
important papers and reports to be presented 
and also on account of the memorial session, 
the executive committee have decided to 
extend the meeting so as to include two 
sessions on Friday—making a four days’ 
meeting. 

On motion, the Convention took a recess 
until 3 P. M. 


Tuesday Afternoon Session. 


The President: The first on the order of 
business is the Committee on Underground 
Conduits and Conductors. In the absence of 
the Secretary, I will read the report myself: 


REPORT OF THE COMMITTEE ON UNDER: 
GROUND CONDUITS AND CONDUCTORS— 
C. H. WILMERDING, CHAIRMAN. 


The Committee on Underground Conduct- 
ors begs to submit the following report for 
the last half year. The change which was 
made recently in the chairmanship of this 
committee delayed, to a ewe extent, any 
active work on its part. he further delay 
in getting our printed matter, which it was 
intended to send to all companies operating 





underground conductors, has left us with- — 


out any information on the subject in hand. 
It was proposed to follow out the lines 
indicated in the report of the committee at 
the Twelfth Convention. Only one com- 


t and Power Company, which reports 
ollows : 
Miles of duct occupied by high tension 
underground conductors, 2844 ; miles of lead 
covered cables in ducts, 79; miles of cable 


pan has reported, viz., the Chicago Arc 
asf 


in iron pipe or bracketed under sidewalks 
for distribution, 72 ; total number of miles 
of pee oye high tension cable, 151 ; 
total number of cases of trouble on under- 
— cable (1600), 81; divided as follows: 

esult of mechanical injury, 18 ; result of 
defective joints, 4; result ot defective insu- 
lation, 2; other burn-outs, cause not accu- 
rately determined, 7. 

During the year 1890, 83,8, miles of under- 
ground conductors were laid by this com- 
pany, and during that period there was one 
case of trouble on this miles, the trouble 
being in a defective joint. They further 
report that their rebates during the year for 
defective service amounted to one-third of 
one per cent. of the gross earnings; and 
they estimate that possibly one-third of these 
rebates are attributable to circuit trouble ; 
the balance to defective lamps, dynamo and 
engine troubles and miscellaneous causes. 

he longest underground circuit is 714 
miles from pole to pole, and carries an 
electro-motive force of 2,500 volts. They 
add that blizzards have not in any way 
affected their service. 

The committee, in offering this report, 
realizes that the information is of a very 
meagre character, but is of the opinion that 
if similar reports, or still further reports, 
could be had from all companies operating 
underground conductors, very interesting 
and instructive data could be laid before the 
Convention; and they request that when 
questions are published and sent to the va- 
rious companies they will receive attention, 
and that the information required will be 
given fully and cheerfully by all those whom 
the circulars may reach, : 

Dr. Mason: I move you that this report 
be accepted, and the committee discharged. 
Carried. 

The President: The report of the Com- 
mittee on Relation between Manufacturing 
Companies and Central Stations will be pre- 
sented by Mr. Weeks. 

Mr. E. R. Weeks read the following 
report: 


REPORT OF COMMITTEE ON RELATIONS BE- 
TWEEN MANUFACTURING AND CENTRAL 
STATION COMPANIES—-MARSDEN J. 
PERRY, CHAIRMAN. 


The functions of this committee are almost 
defined by its title. The idea of and the 
necessity for this committee is to have a 
recognized council for mutual conference 
and conciliation, in case either a manufac- 
turing or a central station company should 
feel aggrieved by the business methods of 
those with whom they may have dealings, or 
be called upon to contend in business com- 
petition. In cases of this kind, the commit- 
tee can take no action unless requested so to 
do by one of the aggrieved parties. Nosuch 
appeal has been made to the committee. 

This committee is also intended to repre- 
sent the general interests of central station 
companies in case of unwarrantable compe- 
tition in cutting prices for public lighting 
contracts, or to secure franchise rights in a 
town where a company is already in active 
operation and ready to perform all forms of 
service required at reasonable rates. Your 
committee is glad to state that no cause of 
this kind has been brought to its notice since 
the Twelfth Convention. It has, therefore, 
not been called upon to use the influence of 
the Association in that direction. 

It is thought advisable to continue the 
committee as one of the standing committees 
of the Association. The time may come 
again, as it has certainly existed in the past, 
when it will be necessary for this committee 
to exercise functions such as those indicated, 
or conduct negotiations of a different char- 
acter under instructions from th2 Association. 

Mr. Armstrong: I move that the report 
be received and the recommendations 
adopted. After some remarks by Mr. De 
Camp, the motion prevailed. 

The President: The next matter of busi- 
ness isa paper by F. H. Prentiss, on Dis- 
tribution of Steam from a Central Station. 
Mr. Prentiss is not present, and the paper 
wil) be read by Surge Armstrong. 

Mr. Armstrong: Mr. President and gen- 
tlemen—I have not read this paper, but I 
have glanced at it and find that one-third of 
it is made up by reference to diagrams that 
are not here and diagrams that I would not 
undertake to reproduce. I find there are 
references to percentages that I can under- 
stand, and, as I go over it, I will do the best 
I can to give the results of all these various 
diagrams and calculations. I may, however, 
stumble considerably in it. If 1 do, don’t 
blame the paper, but when it is printed the 
diagrams will accompany it, and I suppose 
you will all completely understand it: 


DISTRIBUTION OF STEAM FROM CENTRAL 
STATIONS—BY F. H. PRENTISS. 


What has the distribution of steam from 
a central station to do with electric lighting? 
This question can be answered much after 
the Yankee fashion of ————— What 
has coal-tar, ammonia, aniline dyes, to do 
with making gas? These articles are by- 
products in the manufacture, which were 
once thrown away as useless, but which 
have now @ value hardly second to that of 
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the gas itself. Is it not true that the ex- 
haust steam of electric light engines is a by- 
sere in the making of light and for heat- 
ng purposes has a value scarcely less than 
the electric light itself? Since, in a steam 
engine, the amount of heat converted into 
work is relatively very small, the value of 
the by-product, or the exhaust steam, is too 
large to suffer neglect. It is only a gues- 
tion of finding a market for it, and obvi- 
ously this can only be done by a system of 
distribution from a central station. Will it 
pay to market this product? The answer 
to this question depends upon many com- 
plications and varied circumstances which 
in no two plants would be found alike. 

The history of commercial electric light- 
ing covers hardly a decade. The same is 
true of the sale of steam from underground 
pipes radiating from a central station. In 
both of these enterprises, frequent failures 
have been met with and many lessons learned. 
I believe it is a fact, however, that all pres- 
ent existing steam companies more than pay 
expenses. A few have paid dividends, while 
many have been obliged to re-invest their 
earnings in improvements or in remedying 
defects in original construction. The very 
few absolute failures have been due to 
faulty design or defective engineering at the 
start. In the city of New York, two com- 
panies were started less than 10 yearsago, one 
of which, owing to faulty design, failed and 

ve up business; the other, known as the 

New York Steam Company, is supplying 
steam for power and heating to nearly 700 
consumers, and sells the product annually of 
more than 100,000 tons of coal burned under 
boilers aggregating nearly 20,000 horse- 
wer. 

In its distribution of steam through under- 
ground pipes, the company has had many 
obstacles to contend with, the chief trouble 
having been the securing of absolutely tight 
joints. This difficulty has been completely 
removed by the method employed during 
the last four or five years, as is well attested 
by the net-work of pipes on Madison avenue 
and the adjoining streets, between Fifty- 
third and Seventieth streets, where nearly 
three miles of pipe are in perfect operating 
condition and practically without a leak. 
The engineering difficulties which, in an en- 
terprise of this kind, would strike one as 
more difficult to provide for, namely, the 
expansion of the pipe and the losses due to 
radiation, were most perfectly provided for 
at the start, and, therefore, with the im- 
provements which have been attained 
through practical experience of nearly 10 
years, the system has been brought to a 
state of perfection where in new work but 
little more can be desired. The pioneer 
work has been done, and the electric light- 
ing companies are, therefore, in a position to 
reap the advantage of the experience gained 
and to begin their work where the steam 
companies have left off, and can, therefore, 
feel certain in seeking for a market for their 
by-product (their exhaust steam) to meet 
with no mechanical difficulties of construc- 
tion. 

The joining of two enterprises together, 
such as electric lighting and the distribution 
of steam from central stations, has both its 
advantages and its defects, and we must 
weigh one against the other. The electric 
light station is already in possession of its 
boiler-house equipment, and for this reason 
has much less to charge up to the construc- 
tion expense of steam distribution than a 
steam company, since its boilers are avail- 
able for supplying steam directly to the 
street mains, when light is not called for or 
when the engine load is at a minimum, and 
can, furthermore, by proper adaption, de- 
liver the exhaust steam from the engine into 
the street mains, and for the purpose of heat- 
ing recover the larger portion of the original 
heat value of the steam. Again, in a com- 
bined plant the general expenses of manage- 
ment, superintendence, and so forth, need not 

tly exceed the cost for the same items 
nasingle plant alone. An obvious disad- 
vantage is the increased back pressure put 
upon the engines. I am assuming, of 
course, that the engines are of a non-con- 
densing type. The prejudicial effect of 
this back pressure is a subject which will 
well repay a little study. 

Thirty pounds of water per horse-power 
per hour is the recognized standard of boiler 
capacity, and is also a fair statement of the 
amount used by an engine of fair size ex- 
hausting into the atmosphere. A portion 
of the work of such an engine is spent in 
overcoming the atmospheric pressure of 15 

unds per square inch, and when, there- 
ore, in addition to the pressure of the atmos- 
phere, an increase of back pressure is in- 
curred, the useful work of such an engine 
is diminished by a corresponding amount. 
If this increase of back pressure is only that 
required for circulation of the steam for 
heating purposes, the increased consumption 
per useful horse-power per hour will not be 
greatly augmented in co uence, pro- 
vided the pipes are sufficiently large and 


properly run. 

The Losing of residences by steam sup- 
plied from our Fifty-eighth street station, is 
often effected with steam ata pressure of 
one or two pounds, And it is well known 
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that there are several systems in use where 
exhaust steam is applied for heating ina 
manner so as to make it possible to produce 
a vacuum in the heating coils. The back 
pressure of the exhaust, therefore, in a sys- 
tem where the engines discharge into street 
distributing mains, depends almost solely 
— the size of the mains and the quantity 
of steam carried. A loss of pressure of 10 
pounds in a half mile of emg provides a car- 
rying capacity reasonably in accordance 
with the cost of the pipe. Of course, if this 
difference of pressure exceeds 10 pounds, 
the cost of transportation becomes relatively 
less, while the loss at the engine becomes 
greater, and vice versa in case the loss of 
heat producing flow of steam is less than 10 
pounds. This, like many other details, 
must be determined upon in each particular 
case. In order to illustrate this point, I will 
present some calculations based upon a back 
pressure of 17 pounds, absolute (about 2.3 
pounds ordinary gauge), with an initial 
pressure of 92 pounds, absolute (or about 
77.3 pounds ordinary gauge pressure). We 
will call this Case No. 1. 

For Case No. 2, let us take the back press- 
ure at 30 pounds, absolute (about 15.3 
gauge), and the initial pressure at about 105 
pounds, absolute (or about 90.3 pounds 
ordinary gauge). 

In Case No. 3, let the back pressure be 
105 pounds absolute and initial pressure 180 
pounds absolute. The last case is interesting, 
since it called for a theoretical consumption 
of steam per indicated horse-power in an en- 
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with two pounds back pressure (17 pounds 
absolute) and receiving steam at 77 pounds 
(92 pounds absolute), would require 19.7 
pounds of water per horse-power per hour. 

In actual practice, the losses due to clear- 
ance, wire drawing, incomplete expansion, 
cylinder condensation, etc., would have to 
be added to the amounts above given. 

If, in the last case (C), we add 10 pounds, 
making about 30 pounds per horse-power 
per hour, we shall have an average practical 
result as obtained from automatic single 
cylinder engines of fair size. 

The great loss due to cylinder condensa- 
tion is largely dependent upon the difference 
of temperature between that of the steam 
at admission and that at exhaust. In Cases 
A, B and C, this difference is respectively 
40, 81 and 102 degrees, and hence, with the 
same size cylinders in each case, it is quite 
sufficient to make the same allowance of not 
more than 10 pounds additional for B and 
C, making for B about 37 pounds per horse- 
power per hour, and for C 70 pounds per 
horse-power per hour. 

Now, in an engine operated in such a 
manner, there would be during expansion a 
loss of heat due to conversion of the internal 
energy of the steam into work amounting 


31104 
to 16 (P, V,—P, V.)——-= 40.3 thermal 
7? 


772 
units per pound of steam, which would 
produce a condensation amounting to 3.3 
per cent. The total thermal units (above 
32 degrees F.) per 
pound of steam at 105 
pounds (absolute) pres- 
sure is 1182.4 or 
(1182.4—181)— 1001.4 
above the tempera- 
ture of the feed 
water (212 degrees F.). 
Hence, the available 
heat in the exhaust 
“would be 1001.1 x .987 
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= 968.35. 
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gine with an initial gauge pressure of about 
165 pounds and a back pressure of about 90 
pounds gauge. . The diagram marked A 
shows the cycle of changes of steam used 
under the above conditions, omitting the 
practical considerations of wire-drawing, 
compression, early release, and so forth, 
which are the interesting characteristics of 
an indicated diagram. The tremendous 
amount of unutilized work due to the exces- 
sive back pressure is clearly shown by the 
area of the rectangle P, V,. In this dia- 
gram, P, and P, — are laid off as ordinates 
to represent the initial and back pressure, 
while V, and V, are laid off as abscisse to 
represent the volume of one pound of steam 
before and after expansion. The expansion 
curve mn is supposed to follow the law P 








through the conversion of heat into work 
during expansion would be greater in Cases 
1 and 2, but in these cases it would 
hardly be necessary to consider any possible 
extra loss at the boiler. 

Diagram D is the representation of an 
indicator card taken from an engine oper- 
ating under conditions of excessive back 
pressure similar to Case No. 3, Diagram A. 
The back pressure in this instance was 
about 55 pounds above atmosphere and the 
initial pressure about 130. The engine was 
an automatic cut-off type taken from the 
salesroom of a well-known engine builder, 
having been built for ordinary duty, and 
not especially designed or altered for work 
of this unusual character. The engine was 
directly belted to a 750 light A. C. Westing- 
house dynamo, which supplied current to 
about 600 incandescent lamps in the Lenox 
Lyceum, Fifty-ninth street and Madison 
avenue. ; 

The building was wired throughout on 
the Edison three-wire plan, and the conver- 
ters were arranged two in series with a 
middle wire, to suit these conditions. The 
plant was supplied with electric meters and 
the various station instruments, and repre- 
sented, therefore, on a small scale, a central 
electric lighting station. The exhaust pipe 
of this engine was directly connected with 
our street mains where an average steam 
pressure of about 55 pounds was always main- 
tained. The steam from the street mains 
was used in part for operating elevators in 
apartment houses, and for running engines 
and in part for heating. If we follow the 
steam in its course through the electric 
light engine, thence through the elevator, 
engines and pumps and other engines ong 
the line of the underground steam mains anc 
thence to the radiators, where condensation 
takes place, it will be evident that an 
economy is attained similar to that in a 
compound condensing engine, the electric 
light engines playing the part of the high 
pressure cylinder, the other engines playing 
the part of the low pressure cylinder, and 
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Before entering the cylinder, however, 
the steam at 180 pounds (absolute) contained 
(1195 — 181) — 1014 thermal units per pound 
above the temperature (212 degrees F.) 
of the feed water. Hence, the total loss 
due to conversion of heat into work is 
1-968.35 


1014 

In addition to this loss in the cylinder of 
the engine, we must consider a further loss 
at the boilers, owing to the fact that, by 
raising the pressure, we have increased the 
temperature of the steam 42 degrees. 

Now, assuming that the increase of the 
temperature of the escaping gases amounts 
to 42 degrees (and it certainly can be no 
greater), and allowing 24 pounds of air per 


= .045 = 416 per cent. 





the radiators taking the place of the con- 
denser. 

This engine was operated under these con- 
ditions, three or four evenings a week, for 
about a year, affording a perfectly*steady 
and satisfactory light from the incandescent 
lamps. The running of the engine was not 
attended with any special difficulties and 
gave no more care and occasioned no more 
trouble than if exhausting into the atmos- 
phere. On several occasions, the exhaust of 
the engine was shut off from the street 
mains and turned into the atmosphere, the 
initial pressure being reduced at the same 
time to correspond. At other times, the re- 
verse of this change was effected and the 
exhaust turned from the atmosphere into the 
street mains without in either case produc- 
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Vii = constant. The diagrams B and C 
represent Case 2 and 1. 

At pressure P, (180 pounds absolute) Fig. 
A, the volume V, of one pound of saturated 
steam is 2.49 cubic feet and at pressure P, 
(105 pounds absolute) the volume Y, of one 

ound of saturated steam is 4.14 cubic feet. 
Neglecting all cylinder losses due to con- 
densation, leakage, clearance, etc., and sup- 
posing the expansion curve to conform to 
the formula P V}j = constant, we have for 
the total work in foot pounds of one pound 
of steam, P, V, X 16(P, V; — P. Vy) = 
95645 foot pounds. Deducting the work 
of overcoming the back pressure (P, V, 
= 62597), we obtain (95645 — 62597) — 33048 
indicated foot pounds, and as 1,980,000 foot 
pounds per hour is equivalent to one horse- 
power, it is evident that an engine working 
under conditions above named would require 
1999900 —<- 60 pounds of water per horse- 
power per hour. 

In similar manner it may be shown that 
between the limits of pressure, 90 pounds 
(105 pounds absolute) and 15 pons (30 
pounds absolute), there would be required 


26 pounds per indicated -horse-power. This 
covers the case of an engine exhausting into 
low pressure street mains. 

An engine exhausting into the atmosphere 


pound of coal, we have 42x 24 x .238 = 240 
thermal units lost per pound of coal burned. 
Now, assuming that one pound of coal 
evaporates at 105 pounds pressure (absolute) 
eight pounds of water which is equal to 
(1182.4—181) x 8 — 8011 thermal units. The 
loss at the boilers, therefore, may amount 
to ———about three percent. Adding this 
8011 
to the previous loss of 41g per cent., we 
obtain a total loss of 7.5 percent. But this 
loss must be figured on a basis of 70 pounds 
of water per horse-power per hour, and 
hence, = computed at 30 pounds, be- 
0 


comes = 17.5 per cent. 





7.5 x 30 

Therefore, we have practically obtained 
our work in the high pressure electric light 
engines at the rate of five and a quarter 
pounds per indicated horse-power per hour, 
the re-evaporation during exhaust, together 
with the unbalanced motion of the steam, due 
to eddies, wire drawing, etc., appearing 
again as steam or useful heat in the street 
mains. 

This is clearly an extreme case, but for 
this reason it better serves as an illustration. 
The percentage of steam condensed to water 


ing a noteworthy fluctuation in the light 
from the incandescent lamps. 

The gross revenue to be derived from the 
sale of steam for the heating of buildings 
may be estimated at from $2.50 to 
per 1,000 cubic feet of space heated per 
season. The amount of heating to be ob- 
tained per mile of street mains will evidently 
vary very much, according to locality, and in 
the dozen or more district steam companies, 
it is interesting to note what this variation 
is. In the smaller towns, where systems of 
underground steam distribution exist, the 
space heated seems to vary from 1,000,000 
to 2,000,000 cubic feet per mile of street 
main and in the case of a larger city reaches 
5,000,000, and in the city of New York ex- 
ceeds 15,000,000. 

The cost of plant (which in these figures 
includes boiler house and boilers) varies 
from $20,000 to $80,000 per mile and in one 
instance reaches $50,000. 

In New York city the cost very much ex- 
ceeds these figures owing in part to the diffi- 
culties encountered and in part to the fact 
that the street mains were laid with a view 
to supplying steam for power. In the N.Y. 
plant the pressure of steam in street mains 
is above 80 pounds and furnishes a supply 
to over 500 engines, and requires for th 
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purpose in the Summer time about 250 tons 
of coal daily and, including heating, reaches 
500 tons daily in the Winter. The cost of 
plant is greater in cases where steam is fur- 
nished for power as well as for heating. The 
actual cost of a district steam plant, where 
the business is confined to heating alone, 
seems to vary from $10 to $20 per 1,000 
cubic feet of space heated. Here again this 
cost includes boiler house and boilers. 

In order to make it clear beyond dispute 
that the business of a district steam com- 
pany can be added to that of an electric 

ighting company, without prejudice to the 
latter, two points only need be established. 
First, the possibility of utilizing the exhaust 
of electric light engines without detriment 
to the light, and without introducing any 
serious complications or expense in the man- 
agement of the station. Second, the cer- 
tainty of an extra revenue, the net profits of 
which will equal or exceed the profits from 
the lighting plant for equal amounts of 
money invested. I have already touched 
upon both of these points, and need, I think, 
only refer to the practical working of the 
combined system at the Fifty-eighth street 
station of the New York Steam Company, 
where the back pressure of the engine was 55 
pounds (with no inconvenience and with no 
extra expense, save an almost indeterminate 
increased consumption of fuel), to prove that 
with a back pressure of only 15 pounds a 
practica] mechanical success is assured. Of 
course, to get the same power from the en- 
gines, it would be necessary, unless pre- 
viously running with a light load, to increase 
the initial pressure 15 pounds or to the same 
extent that the back pressure is increased. 
The effect of this, as I have shown, will be 
merely to pass a little more steam through 
the engine per horse-power, which ordinari] 
would be a bad practice and a waste of fuel, 
but when distributed and sold for heating 
purposes, has nearly the value of live steam 
taken direct from the boiler. There would 
be times, of course, when the demand for 
heating would be slight, and when, therefore, 
it would be more economical to use a free 
exhaust, or where there were several engines 
to have only a portion of them deliver their 
exhaust into the street mains. The experi- 
ments of the New York Steam Company, 
previously cited, showed that the engines 
could easily be shifted from one exhaust 
pressure to the other without detriment to 
the light, and, therefore, be easily possible to 
secure at all times a maximum of economy, 
which a combined system would permit. 

So far as profits and dividends are con- 
cerned, a very considerable saving would 
follow by the mere union of the two inter- 
ests, without even taking into account the 
value of the exhaust steam. Since, however, 
so much is dependent upon local conditions, 
it is impossible to give figures which would 
apply to anything more than a hypothetical 
case. The amount of heat lost by radiation 
from the pipes of the New York Steam 
Company showed the loss to be about three 
per cent. of the pone capacity of the 
pipes. It may be well to add here, as hav- 
ing a most important bearing on the profita- 
bleness of such an investment, some of the 
details of the cost of underground steam 
work. The sizes of pipe most common in 
practice are those having diameters of four 
inches, six inches, eight inches and 10 
inches, the carrying capacity of which, with 
steam flowing with an initial head of 15 
pounds, are, respectively, about 50 horse- 
power, 150 horse-power, 306 horse-power 
and 600 horse-power. The cost of the under- 
ground construction, which includes valves 
and the special appliances, such as variators, 
service boxes, anchorages, insulation, etc., 
may be roughly estimated at $7.50 per foot 
for the 10 inch, $6.00 for the eight inch, 
$4.50 for six inch and $3.50 for the four 
inch. In many instances where large build- 
ings adjoin the lighting station, many of the 
appliances may be omitted and much of the 
expense spared which must usually be 
counted in the cost of long distance 
work. 

The average price received for steam from 
the aggregate of consumers, large and small, 
is somewhat more than double the cost of 
producing the steam at the boiler house. 
‘This average price is one willingly paid by 
the consumer, owing to the saving in cost of 
labor and to the many conveniences and ad- 
vantages to be derived from having steam 
on tap like gas and water. Out of these 
gross earnings, which exceed 50 per cent. of 
the receipts, there must be subtracted the 
cost of maintaining the street system, leav- 
ing a balance applicable either for dividends, 
improvements or new constructions, or, as 
often is the case in new enterprises, this 
balance must be expended in reconstruction 
made necessary through defects arising from 
lack of experience at the start. 

The entire gross receipts of a new plant 
is, of course, limited by the carrying capacity 
of the pipes and may be estimated at about 
40 per cent. of the cost of construction, and, 
therefore, net earnings of 25 per cent. will 
permit of 10 per cent. dividends. Since the 
cost of steam amounts to 50 per cent. of 
gross receipts, it is evident that if one-half 
of the steam sold for heating can be obtained 
from engine exhaust, the saving effected in 
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this way alone will amount to enough to pay 
a 10 per cent. dividend. 

In this paper I have attempted to show 
the complete practical and commercial feasi- 
bility of combining a system of steam distri- 
bution from a central station with an electric 
light plant ina manner to utilize the exhaust. 

“T have given data that will assist in inves- 
tigating the value-of the plan in any avon | 
where heating by steam could be introduced, 
but have purposely omitted to give any 
description or details of mechanical appli- 
ances and construction of underground steam 
work, as it seemed to me that the more im- 
portant issue for discussion was the question: 
What has the distribution of steam from a 
central station to do with electric lighting? 

The President : The chair will call on Dr. 
R. H. Bishop to open the discussion. 

Mr. Bishop: In responding to this invita- 
tion to discuss the paper just read on the 
subject of distribution of steam from a cen- 
tral station, I would state at once that 
there 1s Jittle more to be said except to con- 
firm the statements therein made. The fact 
that it has been successfully done for more 
than 12 years, and that there are now more 
than 30 different cities, besides the expensive 
plant in New York with which Mr. Prentiss 
is connected, show that it is a developed 
industry. At the same time it may be said 
that the combination proposed, the use of 
exhaust steam from electric plants, is of a 
few years’ development only, for the reason 


that electrical plants themselves are of very _ 


modern origin. The especial subject before 
you now is the practicability of electrical 
and steam combinations. Your attention 
has been especially called to the utilization 
of exhaust steam from your engine, and the 
natural inquiry is as to its effect upon your 
engines and boilers through back pressure. 
The author of the paper just presented has 
shown that there is no theoretical reason 
why this cannot be done, and supplements 
his reasoning with reports of his own prac- 
tical experience, and to those I am pleased 
to add reports of others experienced. _The 
American District Steam Company con- 
structed a short line of street mains in the 
Fall of 1889 for the Edison Electric Light 
Company, in Kansas City. Mr. E. R. 
Weeks, the efficient manager of the com- 
pany is here, and I would prefer that he 
would answer the questions connected with 
this subject as referring to that plant. In 
the Fall of the same year, the Autumna, 
Iowa, Railway Electric and Steam Com- 
pany, in addition to extensive street railway 
and electric lighting plants, had over 
two miles of street mains constructed 
to work in connection with their other 
interests. The president of the company 
has kindly furnished me with some data re- 
ferring to this subject that I am sure will 
interest you, as the several figures will answer 
many questions that I apprehend will arise 
in yourminds. The exhaustfrom the engine 
connects directly from the street mains, 
which mains are also connected with the 
steam drums over the boilers. By means of 
reducing valves it is under the control of the 
manager in charge to add live steam in any 
proportion required to the supply of exhaust, 
or to use none at all, They have two en- 
gines, one in connection with the street rail- 
way, which runs from 6 A. M. to 11 P. M.. 
the light engine and dynamos during the 
hours required. They now have 69 build- 
ings taking steam at various points along the 
line—some quite large, such as the post- 
office, opera house, school buildings, 
churches, business blocks, residences, etc. 
The exhaust steam from the railroad engines 
supplies nearly all the steam required to 
maintain pressure in the two miles of mains 
to supply heat to the 69 buildings. Part of 
the time a small amount of live steam is 
added. When the light engine is in use 
also the present consumption does not use 
all of the exhaust. The pressure at the 
boiler house, in the street mains, is 12 to 
15 pounds. The pressure indicated 1,000 
feet therefrom is one to two pounds less; 
the pressure indicated 4,300 feet there- 
from is three to six pounds less than at the 
boiler. These figures were taken when all 
buildings were taking their quota of steam, 
and still there is a large margin above what 
is required for the present consumption 
At this date they have about 15 per cent. of 
the probable future consumption. Another 
equal amount is in sight now for the coming 
year. Application has been made already 
for that increased consumption. The present 
earnings are, net, about 18 per cent. upon 
the cost of this feature of their enterprise, 
with another equal amount in sight, as I be- 
fore stated, in the coming year which will 
involve no increase of expense excepting for 
fuel. In answer to my inquiry as to what 
the apparent effect. of the engines and boilers 
was, he says nothing, except that 12 to 
15 pounds of extra pressure must be car- 
ried. Another illustration of this use of 
exhaust steam can be quoted from the 
Springfield Electric Company, and I am 
glad to see the president of that company 
here. This pipe was laid last Fall. The 
president informed me last week that it 
worked perfectly. They deliver the steam 
through nearly 2,000 feet of mains at two 
and three pounds back pressure. They are 
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so pleased with this saving of exhaust steam 
that they propose an extension of the mains 
to come in season. 

Since reaching the city I have had the 
pleasure of asking Mr. Ide, of Springfield, 
the amount of their heat. He does their 
heating now upon nearly 1,000,000 cubic 
feet of space and not using but little to ex- 
ceed one-balf of 100 horse-power boiler; so 
that would fully sustain me in these figures. 

Mr. Prentiss has already told you this is 
worth, according to the price of fuel, $2,500 
to $5,000 per 100 horse-power for the season. 
You can form an approximate idea of how 
much steam you are throwing away. The 
figures obtained from plants in operation 
indicate that the extra expense incurred to 
accomplish this does not exceed 25 per cent. 
of the income even now. Of course, all of 
this is accomplished only by constructing 
mains in the most approved manner. 

Another important question in connection 
with this general subject is, that the earnings 
from electric light plants is confined from 
six to eight hours out of each 24. The 
balance of the time the boilers and men are 
comparatively idle. Instead, then, of banking 
your fire from 16 to 18 hours waiting for the 
time to come to commence earning again, 
keep all steadily at work at low pressure 
supplying heat. It costs but little more to 
run the boilers, engines and other machiner 
lying still at 15 or 20 pounds, than to ban 
the fires and hold them at the higher pressure 
without use. The heaviest load in heating 
is during the hours that the electric work is 
lightest. 

This whole subject is finally reduced to 
this suggestion: Add the steam heating to 
your other industries that you may get all 


sumption of coal required, and we now find 
that with the surface exhaust steam we do 
not utilizeover half. Next Summer we ex- 

t to add about 1,000 feet more main. 

e think our present steam will be sufficient 
to double our capacity. We estimate that 
the receipts we get from steam are about 
one-half profit. It does not require any ad- 
ditional attendance. It is simply the interest 
on the investment on the plant and the slight 
additional fuel it requires. 

Mr. Ralph W. Pope: In connection with 
this subject, it is interesting to note that it is 
a reversal of the proposition that was made 
by the New York Steam Company some six 
or seven ey ago to utilize their waste 
steam at night for electric lighting—I think, 
in connection with the Parker system. I 
never heard anything more of it, excepting 
that it was a newspaper statement in which 
they gave interviews with steam heating 
people and some others as to the practica- 
bility of it. Since that time I have heard 
nothing of it at all. 

Mr. John A. Seely: I would like to ask 
if in utilizing this exhaust steam, whether 
the exbaust is confined toa boiler or cylinder 
before it is forced out into the main; also 
whether the mains are enclosed in any 
special jacket to prevent the steam from es- 
caping or expansion of Peon of any kind— 
whether they have had any trouble what- 
ever. 

Dr. Bishop: The connection is made 
direct with the exhaust pipe—no drum, 
simply a continuation of the street main. 
The syne pe goes direct into the main. 
Your second question in regard to the 
method of construction. There is a very 
elaborate system of covering, of protection 
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in connection with our station, which is 
located in the business center of the city,and 
arranged with our neighbors in the immedi- 
ate vicinity, within the block, to do their 
heating for them. We have found that we 
have never carried over six pounds back 
pressure, and from that it ranges down to 
two; it usually runs about three or three 
and a half pounds. We have bad the plant 
in operation for about 15 or 16 months and 
have been very much pleased with its opera- 
tion so far. We have cleared about 50 per 
cent. of the cost of that plant to us during 
the first year, and I think that we can con- 
siderably increase that net result by adding 
additional customers. 

The President: The next paper on the list, 
on the Municipal Control of Electric Rail- 
roads, has not been presented. The next 
after that is the report of the Committee on 
National Insurance Rules, George Cutter, 
chairman. 

Mr. Francisco: The committee has ac- 
complished nothing, and it bas consequently 
nothing to say. I move that the committee 
be discharged. Carried. 

Mr. Francisco : I move that the president 
appoint a standing committee to tabulate 
wiring rules and insurance rules. 

The President: I had suggested in the 
morning that I had a recommendation pre- 
pared, which is right in the same line, and, 
with your permission, I will presentit: 1 
recommend that a standing committee be 
appointed to formulate, and, from time to 
time, revisea code of instruction to be known 
and published as instructions of the National 
Electric Light Association for the safe and 
economical wiring of streets and buildings 
for the service of electric light and power, 
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that is possible out of your plant by working 
24 instead of six or eight hours, and espe- 
cially to get out of your steam all the value 
that it contains, of being satisfied with a 
small percentage only. These are the funda- 
mental principles of success in any business. 

Mr. E. R. Weeks: I would rather not oc- 
cupy the time of the Convention on this mat- 
ter as long as we have those who know so 
much more about it. At present we have 
Mr. Ide, of the Springfield Company, to 
whom Dr. Bishop has referred. I would 
prefer to hear from him first. 

Mr. A. L. Ide: My experience in heating 
has not been — or extensive. Last 
Fall we put in about 2,000 feet of main, 
about one-third eight inch, the balance six 
inch. Our station is favorably located in the 
central business portion, and we conceived 
the idea of selling our exhaust steam. We 
also run a motor circuit that is now using 
about 50 horse-power. We made a contract 
with seven store buildings to heat them for 
five years with exhaust steam at a price 
averaging about $200 a year. The build- 
ings contain about 100,000 cubic feet of 
space each. We did not contract for any 
more at that time, because we wanted to be 
sure to have sufficient exhaust steam to sup- 
ply them. We have now given about four 
months’ service which have been very satis- 
factory in every respect, warming the build- 
ings satisfactorily in the coldest weather. We 
never have exceeded four pounds back press- 
ure. Ordinarily we carry two pounds back 
pressure, and the gauge shows a reduction 
of about one pound at the extreme end of 
the mains. We estimate that the expense 
of furnishing this exhaust steam is trifling. 
We do not notice any difference in the con- 


against condensation, and a provision made 
for expansion and contraction of iron. It is 
known as the Holley system. The drawings 
I can show you at any time. This point is 
only attained by having accomplished those 
two points—not losing our steam by con- 
densation and being able to control the iron 
under expansion and contraction. I say it 
is known as the Holley system which I shall 
be glad, whenever you wish to see it, to 
show to you. 

A Member: How deep do you have to lay 
your pipes ? 

Dr. Bishop: They do not have to be laid 
any depth. That is controlled by the exist- 
ing conditions of the street, to get out of the 
way of gasin the water and such mains. To 
illustrate—a plant that we built in Syracuse 
was located on the north side of the canal 
and the work was on the south side, and the 
pipe was carried over on an iron bridge. So 
we can suspend it in the air or bury it, just 
as the conditions offer. 

Mr. Weeks: I do not know that I can add 
very much to what has been said. I con- 
sider the matter of the distribution of the 
heat from a central station a very important 
question and one that I think the near future 
has a solution of in store for us. 1 have 
hopes, and still hope that the solution will be 
an electrical one. But so long as the best 
electrical heaters uire from 300 to 400 
watts to boil a cup of tea, we cannot hope 
for very satisfactory results in the balance 
sheet by using that system. It occurred to 
us in Kansas City that we were having, as 
the doctor called it, a I none which we 
might possibly get something out of. We, 
therefore, contracted with the Holley Com- 
pany to putin a few hundred feet of pipes 


and for the proper inspection and mainte- 
nance of the same. 

Mr. Francisco: I will accept that as a 
substitute for my motion. Adopted. 

Mr. Francisco: I move, then, that the 
chair appoint that committee. Carried. 

The Convention then adjourned until 
Wednesday, February 18, 1891, at 10 a. m. 





WEDNESDAY, FEBRUARY 18. 
FORENOON SESSION— REMINISCENCES. 


The Convention was called to order by 
the President, at 11.10 a. M., who said: It 
seems eminently proper that we should pause 
@ moment in our advancing course, like a 
traveler ascending a mountain side, to look 
back upon the path he has already traversed. 
There will be many things of interest, and 
many things to remember, some gay and 
some that are sad, for they are not all with 
us who staried out in the morning of our 
work, 

There are those here who represent the 


ocean cable and the overland telegraph and 
telephone, that which has enabled two conti- 
nents to converse together, the inhabitants to 
hold familiar intercourse with each other. 
Those who witnessed the first division of the 
electric current and saw the glow of the 
infant incandescent lamp; those who wit- 
nessed the first uncertain sputter and flare 
of the arc lamp in its early state ; those who, 
by their energy and perseverance, have 
dotted the country all over with the little 
stars of the incandescent or vacuum lamp 
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and the sun-like brilliancy of the arc light, 
uotil they vie with the firmament above us. 

The transmission of this mysterious energy 
by the hundreds of horse-power over a little 
conductor, no larger than our grandmother’s 
knitting needle, to revolve the wheels of our 
industrial establishments and propel, in all 
directions, vehicles for the transportation of 
passengers and freight. 

These are only a few of the triumphs 
which have attended the development of the 
industry which we represent, but it is not 
my desire to entrench upon the time which 
belongs to you. I wish, however, to relate 
a single instance of my experience. One of 
the first duties which came to me, as manager 
of the Narragansett Electric Lighting Com- 
pany, was the laying out of a new circuit. 

When f first came into the Narragansett 
Company, six years ago, Mr. Thomas had 
just been appointed superintendent, and the 
first duty we had was to lay out a new sur- 
face within two or three days after we came 
together. He was somewhat new to the 
business and I, myself, but little acquainted 
with it, and we thought we ‘wouid draw it 
out on paper; and we looked down this 
street and back again into this building and 
out again, and it was a very crooked affair ; 
and [ said, ‘‘Thomas, this will never do. 
We know electricity is not going around 
those corners ; it is going to fly right off the 
angle of the wire, straight to the ground 
and go into the buildings.” He said, ‘‘ No; 
when [I was working for the burglar alarm 
system, we used to coil the wire on a pencil, 
and [ think the idea was to give it a whirling 
motion so that it would go around these 
corners.” So we put out the circuit crooked 
and it has worked ever since. [Laughter. ] 

Judge Armstrong read the following let- 
ters of invitation and regret addressed to the 
officers of the Association : 


WoRCESTER, Mass., Feb. 14, 1891. 


National Electric Association : 

Gentlemen—Being greatly interested in electric- 
ity, and as it is intended to make the above exhibi- 
tion of interest, I would most respectfully invite 
your delegates to visit the Electrical and Industrial 
Exhibition to be held at Worcester, beginning on 
Monday, February 23. Most resp. vours, 

H. H. Bige.tow. 
956 Euclid Avenue, Cleveland, O. 


Mr. Charles F. Brush regrets that important en- 
gagements will prevent his becoming the guest of 
the National Electric Light Association on the occa- 
sion of the first Decennial Celebration of Electric 


Lighting. 
New York, Feb. 9, 1891. 


Gentlemen—I regret that a previous engagement 
deprives me of the pleasure of accepting the polite 
invitation of the National Electric Light Association 
to attend’ their meetings at Providence, R. I., on the 
17th, 18th and 19th instant. 

I remain, 
Yours very faithfully, 
Cyrus W. FIevp. 


New York, February 17, 1891. 


Dear Sirs—Thanking you for your kind invitation 
to become the guest of the National Electric Light 
Association at your first Decennial Celebration of 
Electric Lighting and the Thirteenth Convention of 
your Association, to be held in Providence, R. I., 
February 17th, 18th and 19th. I sincerely regret to 
find it impossible for me to attend. My condition of 
health would render the journey hazardous, and the 
exacting uature of my official duties would scarcely 
admit of my absence, whilst the general manager 
is also absent from illness. 

The genius of moderninvention, and especially 
in the line of the application of electrical science to 
commercialand domestic uses, has marked the pres- 
ent age as an epoch inthe world’s history. During 
my lifetime more progress has been made in the 
advancement of commerce and manufactures and 
in the annihilation of time and space, than had been 
made in the previous centuries. 

Lightning had been drawn from the clouds or 
generated by friction and batteries, and bottled up 
in Leyden jars; but it was an untamed horse, and 
nobody knew of any useful purpose it could be ap- 
plied tu. But modern inventions have harnessed it 
to the wires and sent it flying over land and under 
water, through all quarters of the earth, making in- 
stantaneous communications with the most distant 
pares. More recently, it has been made to glow in 

amps witha brilliancy and softness of light far 
transcending in utility and convenience eversthing 
ever before known, both for streets and public halls, 
parks and private buildings. Still more recently, it 
has been harnessed up for power, and the street 
railways are smoothly and swiftly running over the 
surface without any visible traction. 

No conception or foresight can define to what 
other and further uses this wonderful element may 
be applied. All we know is that new and improved 
discoveries and devices are constantly being made, 
and the men engaged init are winning a fame and 
recognition of which their descendants will have 
just reason to be proud. Iam, my dear sirs, 

Most respectfully yours, 
. NorVIN GREEN. 


New York, February 16, 1891. 

Dear Sir—Your esteemed favor of the 13th instant 
was duly received, and I beg to express my appre- 
ciation of the high honor tendered to me by the in- 
vitation to attend the session of the Convention of 
the National Electric Light Association, to repre- 
sent the subject of Ocean Telegraphy. 

I delayed acknowledging the receipt of your let- 
ter untilnow, in the hope that I might be able to 
avail myself of the privilege of being present at the 
Memorial session on Wednesday next; but the press- 
ure of my engagements forbids 4 doing so. Iam, 
therefore, reluctantly compelled to deny myself 
the pleasure, which I much regret. 

Wishing you a very successful meeting and thank- 
ing you for the souvenir you were kind enough to 
enclose, I remain, yours very truly. 

Gro. C. Warp. 
1336 Nineteenth street, 
WasuineTon, D. C., February 13, 1891. t 

Dear Sir—I regret exceedingly that important 
business in Washington will render it impossible for 
me to be in Providence on the 17th inst., to meet the 
Electric Light Association. Yoyrs truly, 

ALEXANDER GRAHAM BELL. 


The President: It gives me great pleasure 
to introduce to you one of the veterans of 
electrical service, Mr. Thomas D. Lockwood, 
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of the American Bell Telephone Company, 
who will speak to you on the subject of the 
telegraph, overland telegraph and the tele- 
phone. [Applause.] 


MR. LOCKWOOD’S REMARKS. 


Mr, Lockwood : It seems to me in order at 
the outset of my remark, that I should offer 
what the newspapers call a word of ‘ per- 
sonal explanation.” I never have been fond 
of following fashions, or I. think I should 
have written a letter. [Laughter.] I did 
not know until my arrival here that Dr. 
Norvin Green had not been able to appear. 
I knew that Prof. Bell had been unavoidably 
detained in Washington. We have it on no 
less authority that the immortal Shakespeare, 
that ‘‘imperial Ceesar, dead, and turned to 
clay, may stop a hole to keep the wind away.” 
This quality I apprehend is the only one 
which Cesar and I share; that is the only 
parallel between us. I do not feel able to 
respond for the telegraph in the way that 
Dr. Norvin Green could have done. I eer- 
tainly cannot speak as authoritatively upon 
the telephone as the man who made it could 
have done, but so far as I can fill the places 
of cither I will try to do so, even though the 
judgment of my audience at the conclusion 
of my remarks shall have been that I have 
simply rustled around in their places. 

The telegraph of to-day is about 55 years 
old. Prior to that there were numerous con- 
ceptions, numerous imaginative notions, but 
nothing practical. Almost from the earliest 
years of the Christian era, or, at all events, 
dating far back in the middle ages, there has 
been a conception prevailing the literary por- 
tion of mankind, of what I may call the 
imaginative telegraph. This appears first in 
Latin book written by a monk, and the 
conception briefly stated is that of two 
needles poised upon pivots and pointing to 
the periphery of a circle, around which there 
were depicted the letters of the alphabet. It 
was said that if these two needles, which 
were of iron, were rubbed upon the same 
loadstone, that two friends might then take 
them and travel in opposite directions, and 
at stated times, if wishing to communicate 
with each other, that one of them, by point- 
ing the needle to the various letters of the 
alphabet, the needle in the hands of the other 
one would promptly respond and point to 
the same letters, and by that means conver- 
sation between the friends could be readily 
carried on. This, I believe, was the first 
imagination of what has since proved a grand 
reality—the dial telegraph. It has formed 
the subject of story and song. Joseph Addi- 
son speaks of it in his essays, and our old 
friend, Gallileo, who, although an ardent 
philosopher and a great scientist, was also a 
keen man of business, and who tells us in 
one of his stories that a certain man came to 
him and offered to sell him such a thing, and 
he said: ‘‘ I do not care to buy it until I have 
first tried it to see whether it will work.” 
The person then declined to put it to a test, 
and Gallileo said to him, ‘‘I do nct care to 
go into the uttermost parts of Muscovy 
simply to try an invention which I know 
will not work,” and he asked him to sit 
down with him on a sofa and see if it would 
work, because he knew if it would not work 
for a short distance it would not work for a 
long one. 

As years rolled on, electricity came to the 
front, and it was seen the only way by 
which intelligence could be sent for a long 
distance was through its agency. Before 
the right plan came to the front several hun- 
dred wrong plans naturally came there. 
But had it not been for the invention, in the 
beginning of this century, of the voltaic 
pile, Ido not think we should have seen the 
electric telegraph, because that was the early 
beginning of magnetic-electro induction, and 
if we had not had the pile we certainly should 
not have had the dynamo. But after that, 
in 1819, another real advance was matle— 
another advance which magnetic applica- 
tions of all kinds, and to which voltaic elec- 
tricity owes its industrial application, was 
made. This was the discovery, in 1819, by 
the Danish Professor Oersted, of the missing 
link between electricity and magnetism, I 
do not hazard anything when I say that to 
that one discovery everything that we now 
do by electricity is due, except, perhaps, 
what I think are the neglected arts of elec- 
troplating and electrotyping. Since as 
as early as 1832, at least, our own Pro- 
fessor Morse, whom some of us have seen, 
and who all of us have heard of, conceived, 
when he saw and witnessed the operation of 
electro-magnets, that the electro-magnet was 
the means through which electrical com- 
munications was to be devised. He came, 
he saw, but.he did not conquer for at least 
five years from that time. In 1837 his first 
model was made, which, by 1842, was put 
into practice. The early line, as many of 
us know, was from Washington to Balti- 
more. The first message, which was sent by 


the daughter of Commissioner of Patents 
Ellsworth, was: ‘‘ What hath God wrought.” 
From that line nearly every line in foreign 
countries has proceeded. In this country we 
are apt to state that Morse is the inventor of the 
telegraph. We should say that he was the 
inventor of the electrc-magnetic telegraph. 


From those small beginnings what has 
arisen? This country is covered with lines 
from side to side and from one end to the 
other. -The entire civilized world is covered 
with electric wire. The continents are 
linked by under-water cable. To-day the 
business man conducts his business by 
electricity. 

I would have liked that the ancient chron- 
ologist, the great sage of telegraphy to-day, 
the man who stood by Morse in his earlier 
years (and who is now in Scotland), Mr. J. J. 
Reed, were here. His name was brought to 
my memory by the incident which your 
President has related of the electrician who 
persisted in winding his wire around a pencil 
to overcome certain defects. I was reminded 
by that of the great faith which some of the 
early superintendents had in Reed. It 
appears that Reed had always been accus- 
tomed to roll up his record at the end of 
directors’ meetings, but one eventful meet- 
ing Reed was absent. A Mr. Swayne pre- 
sided over that meeting, and at the close of 
the meeting the secretary pro tem. proceeded 
to fold up his records, when Mr. Swayne 
grasped him by the arm and said: *‘ Stop, 
Reed never does that; Reed always rolls 
them ;” [Laughter] and the records were 
rolled. ‘ 

It is very difficult for me, Mr. President 
and gentlemen, to speak.at length upon this 
subject ; but I should not do you or myself 
justice were I not to mention for a moment 
one or two of the later inventions which 
have made the telegraph what it is. If I 
should neglect to speak of the various 
methods of multiplex telegrapby, of the 
duplex telegraph, originated, I think, in the 
first place, by Dr. Gentil, of Germany, per- 
severed in and at last perfected and made a 
practical agent of civilization by our own J. 
B. Sears, a Boston man, I should feel that I 
had neglected my duty. Just about six 
months before Sears did make it practical, 
one of the ablest electrical historians of 
Great Britain wrote a very capable, ableand 
intelligent text-book of electricity as applied 
to the telegraph. The first part was com- 
posed of history, the second part of descrip- 
tions of apparatus, but one of the most re- 
markable things in that book, and one of 
the statements which will make that book 
immortal is this. After describing the 
various methods, he said: ‘‘ But all these 
things are simply series of electrical gym- 
nastics, but which will never come to any 
practical account.” Six months after that 
the duplex was working on the lines of the 
Franklin Telegraph Company in the United 
States, and making that company a for- 
midable rival of the Western Union. A 
very little while after that it was seen that 
if it were equally possible to send two mes- 
sages in the same direction over the same 
wire, if it were as possible as it Lad proved 
to be to send two messages in opposite direc- 
tions, it might then be possible, as a third 
stage, to put the two together and make a 
quadruplex. This was demonstrated by 
Oliver Heaviside, in England, and was put 
in practice by Mr. Edison and Mr. Prescott 
on the Western Union lines. I need not 
undertake a description of the duplex and 
the quadruplex in this present. If I should 
undertake it without apparatus and diagrams, 
I should fail most lamentably and should 
doubtless tangle myself up in my own wires. 
I must, however, mention that there is still 
one other direction in which telegraphy has 
spread still in multiple telegraphing. But 
discarding the ordinary duplex and quadru- 
plex method it was seen that the Morse tele- 
graph—the manual operation of the Morse 
key—took up a great deal more time than 
was necessary, and that a wire was capable 
of sending a great many signals in 4 given 
unit of time, more than the individual arm 
was capable of sending upon it ; and one or 
two men argue from that that if this be so 
we may cut up the ends of our wire into 
perhaps four, eight, twelve, sixteen different 
branches, and each branch should have pos- 
session of the entire main line for its indi- 
vidual moment, and, as the operator on such 
branch could send up to a certain rate, if we 
did not have a larger pumber of branches than 
the aggregate number of pulsations which all 
the operators were capable of sending, it 
might be possible in that way to send a large 
number of messages in either direction upon 
the same wire. The great difficulty was 
that it was not easy to make the moving end 
of the main line at the two terminal stations 
move synchronously with each other, they 
had a habit of running one a little faster and 
the other a little slower, and very soon the 
two operators were working with people 
with whom they had noconcern. And so 
the great point for the inventor there was to 
keep the main lines in synchronism. This 
was practically done by a man who had 
grown up as a telegraph operator, Mr. 
Patrick B. Delany. Providence is the place 
where of all others I should speak of this, 
because for a long time the practical line 
worked upon those principles was operated 
between Providence and Boston. 

The British government has, as you know, 
control of its telegraph system. They like 
to stick to old ways over there perhaps more 
than we do in America, and yet that con- 
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servative government has seen fit to pur- 
chase the Delany invention, and 1 saw it in 
operation last Summer, when six messages 
were being sent over one line; ard the 
British government is satisfied with it, and 
it is doing excellent work there, side by side 
with the Wheatstone automatic. 

I am quite certain that I have not failed 
in holding out to my first view as to my 
ability to fill the shoes of Dr. Norvin Green. 
I do not feel that I have done justice to the 
telegraph. I am, however, a little more at 
home upon the next branch of my subject— 
the telephone. Sir David Brewster, one of 
the greatest scientific men of a scientific age, 
and who died about 24 years ago, was a 
Scotchman, who for many years was at the 
head of scientific circles in England. More 
than once he was president of the British 
Association. He wrote a book some time 
between 1830 and 1840, entitled, *‘ Letters on 
Natural Magic,” and he closes a chapter de- 
voted to automatic talking machines by 
saying: ‘‘We have no doubt that before 
another century is completed a talking and 
singing machine will be numbered among 
the conquests of science.” 

That book is most interesting, and was 
published in 1882. It is not an easy book 
to get, but I had reason to believe that [ 
should discover there what I did discover, 
namely, a chapter on talking machines. It 
is at least 200 years since talking machines 
have been in experimental use—I mean auto- 
matic concerns which, when the operator 
performs certain operations, pressing a but- 
ton here and a button there, would cause 
the machines to utter certain words, usually 
of a very low order, something like the 
words uttered by the phonograph dolls ; and 
if you knew what those machines were 
going to say it sounded wonderfully like. 
{Laughter.] They could say ‘‘ Papa” and 
**Mamma,” and usually their vocabulary 
ended there. Whatever words these ma- 
chines were constructed to make, those words 
they would make, and the mechanism was 
of a most complicated character, because 
their makers assumed that to copy vocal ar- 
ticulation they must necessarily copy the 
entire human mechanism, inciuding the 
mouth, the larynx, the wind-pipe, and so 
forth. I have often wondered that some 
time jn reality some one has not tried to do 
what Frankenstein tried in story to do, and 
make an entire human being. You know, 
he did construct a human being, but he 
couldn’t make it the right size because he 
could not work on a sufficiently small scale, 
and when he got it built it was such a ter- 
rible thing that it frightened him, and be- 
came the grief of his life. 

Justice Sprague, one of the great lights of 
the legal profession, gave utterance to the 
following statements : ‘‘ Prophecy after the 
event is easy prophecy”—but this was 
prophecy before the event and is realized. 
Sir David Brewster’s prophecy was not 
after the event, and it was not easy, but it 
was made by a man of science through the 
faith that wasin him generated from what 
he had seen and from what he knew of 
scientific laws. At the time when Mr. 
Brewster spoke, certain automatic machines 
had from time to time been made which, 
laboriously imitating in their construction 
the human vocal organs, were able to repeat 
one or two words; but the machine which 
realized his prophecy, employs as its talking 
organ simply a little disk of metal. In the 
telephone a double problem was solved, 
which was: (1) How to make a metal plate 
copy the motions of all complex organs of 
speech ; and (2) how to make that one 
plate talk by electricity when that electricity 
was applied at a distance. In other words. 
if the person should be talking here, how 
shall he make an iron plate copy his talk 
somewhere else and reproduce it? There 
was one man of all the world fitted by edu- 
cation to do it, and that was Alexander 
Grabam Bell, because his father had, from 
the earliest infancy of the younger map, 
been a professor of visible speech. His 
profession was to teach dumb people to 
talk, and the younger man followed in his 
father’s profession; and it was that pro- 
fession which led him to teach a dumb girl 
in Cambridge to talk ; and it was that pro- 
fession which led him into the way to make 
iron plates talk, which was, as Sir Wm. 
Thomson puts it into classical language 
later on, that if we would make anything 
talk at a distance, if we would transmit 
speech electrically, we have to realize *‘ the 
mathematical conception that if electricity is 
to convey all the delicacies of quality which 
distinguished articulate speech, the strength 
of its current must vary continuously, and 
as nearly as may be in simple proportion to 
the velocity of a particle of air engaged in 
constituting the sounds.” 

That was the underlying discovery which 
made the telephone a reality, just as the 
invention of the condensation of steam by 
Watt made the steam engine a reality. 

Prior to 1876 we had not mapy industrial 
applications of electricity. Probably 80 per 
cent. of the persons interested in it were en- 
gaged in telegraphy and the remaining 20 
per cent. was divided between instructors of 
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youth and persons engaged in electrotyping 
and electroplating. I think we should do 
all honor to the men who, largely by rule of 
thumb, it is true, yet carried on some of the 
grandest uses of electricity from almost the 
invention of the voltaic pile, in 1800, until 
the present time, without knowing much 
about it, without any literature on the sub- 
ject, with only five text-books up to the 
present time which touch upon it at all, and 
yet who made that business a success. 

All that is changed. The civilized world 
glows with the illumination of electricity; 
the electro-motor is abroad doing our work, 
and the long suffering car horse and mule 
are at last encouraged, by the application of 
power to street railroads, to believe that the 
day spring has visited them, while 500,000 
telephones in the United States and as many 
more in other countries attest the fact that 
people will and must talk. 

Those of you who know anything about 
the deeds which sometimes may go on in 
rooms like this, those ef you who know any- 
thing of capitular masonry, will agree with 
me when I say, ‘‘This is a good work.” 
[Applause. ] 

But I wish to say more. I wish to say 
that all of this work which has been done is 
attributable to two things—a quality and a 
practice—enterprise and experimentation. 
There is no lack of the former in the United 
States, but I fear that we do not as yet ey! 
appreciate the latter. It is impossible that 
or any one can ever over-estimate the value 
of experiments. 

Those of you who have studied the story 
of electricity and its triumphs well know 
how it was experiment that guided Oersted 
to the missing link between electricity and 
magnetism ; which gave Davy the honor of 
discovering electrical illumination ; which 
enabled Faraday to patiently fish out bit by 
bit the pieces of the puzzle composing the 
one department of electricity, which more 
than all others has made electrical illumi- 
nation, traction and oral communication 
living realities—magneto-electric induction. 

It was experiment that enabled Spencer, 
Jordan and Jacobi almost simultaneously to 
discover the art of electrotyping ; and the 
Elkingtons, with their associates, about the 
same time to introduce electroplating; arts 
which useful from their inception have now 
become ornamental also, and which have 
put into the hands of true artists a ready 
means of reproducing the beautiful in a 
surpassingly beautiful way. It was experi- 
ment that carried Bell to the invention of 
the art and apparatus of telephony, and 
Thomson to the art of electric metal work- 
ing. 

‘And looking at the other side of the case, 
it is equally certain that it is the neglect of 
experiment (which is our means of convers- 
ing with Nature, asking questions of her 
and receiving her replies) and the neglect of 
reasoning based on experiment, which pre- 
vented electricity from advancing a single 
inch for the first 2,000 years of its history, 
from the time of Thales, the Ionic philoso- 
pher, to the time of Gilbert, the Elizabethan 
sage, the founder of electricity as a science. 

We have heard it said that speech is silvern 
and that silence is golden; and the recorded 
opinion of that great and ancient patron of 
mormonism and masonry, King Solomon, is 
that a word fitly spoken is like apples of 
gold in pictures of silver; so we see that 
even on the subject of speech there is room 
for two opinions, but that the telephone was 
and is an immensely valuable adjunct to the 
American style of doing business, in which 
time is held to be a commodity of great value, 
none can doubt. 

It is now used over lines of lengths vary- 
ing from a few yards to several hundred 
miles, and as a labor-saving machine, has 
proved its right to exist. 

Whether it will ever be available for long 
submarine cable work, the future only can 
tell. All the conditions of tne case indicate 
that it will not; but who can limit the possi- 
bilities of the future after having seen so 
many apparent impossibilites achieved. Such 
a possibility was contemplated even before 
the telephone itself had appeared. On De- 
cember 29, 1868, at a banquet tendered to 
Prof. Morse, the British Minister, then 
Edward Thornton, Esq., in responding to a 
national toast, made this remarkable utter- 
ance: ‘‘ Should I have the good fortune to 
live to the age of the venerable Professor, I 
still hope to see some such improvement as 
will enable us to carry on a vivd voce con- 
versation by means of the cable. We shall 
then have merchants on this side of the 
water discussing their affairs with those 
of the other at so much a minute. We 
shall hear, perchance, of some love stricken 
youth of London or Paris whispering 
soft nuthings along the cable to a be- 
witching siren of New York or Providence 
at so much an hour, she tempting him 
(Leander-like) to throw himself into the gulf 
which separates them. We sball then have 
a statesman and in these days of progress, 
probably stateswomen, discussing  inter- 
national questions at so much a conference, 
and diplomatists will run a very good chance 
of being exploded altogether.” 

I have always wondered that somebody 
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has not set Sir Edward up as an anticipatory 
inventor of the telephone. 

We find in Holy Writ that when the 
prophet stood on Mt. Sinai, the manifestations 
of the proximity of the Divine presence were 
successively : A strong wind, a fire and a still 
small voice, and I rejoice to-day that the still 
small voice has been found worthy of being 
asked to take part, side by side, with the 
fire and the earthquake and the hurricane. 
[Applause. ] 

The President : I have the honor to intro- 
duce to you now one with whose fame and 
whose works you are all acquainted and of 


whose achievements we are all of us proud, 


produce heat and, finally; to produce elec- 
tricity and, as it were, turn back upon us the 
radiant energy of the sun which charmed on 
this planet probably millions of years ago. 
That is what we are doing. I say he did not 
realize that, probably ; but he simply admired 
the experiment from the scientific standpoint, 
His enthusiasm was that of the scientist and 
it is a worthy enthusaism in all cases. The 
scientists may discover something which may 
not, at first, have the slightest connection 
with practice, but sooner or later, no matter 
what the idea, no matter what the discovery 
is, whether small or great in a scientific sense, 
I have full confidence that the time comes 
eventually when such discoveries are utilized 
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I speak of Professor Elihu Thomson, the 
man whom I believe to be the greatest living 
electrician. [Applause.] 

PROF. THOMSON’S REMARKS. 


Professor Thomson : I suppose I am to be 
called upon to-day to represent the fire, the 
earthquake and the hurricane. I feel that 
the vastness of this representation is appal- 
ling. I will do a little toward such represen- 
tation, but I will make it rather mild, so that 
you need not fear the fire, the earthquake or 
the hurricane. We are here to celebrate the 
completion of the first ten years of the great 
industry of electric lighting—great now, but 
10 years ago very slight indeed. We are 
here also to recall circumstances, to recall 
incidents of our early experience in this in- 
dustry and kindred industries. I will begin 
by recalling a few circumstances which hap- 
pened to me in 1889, and which made a 
lasting impression. It was my privilege to 
visit the Royal Institution, in London, and 
there inspect the original manuscript records 
made by Sir Humphrey Davy and by Fara- 
day—the two great mains, lying, as it were, 
at the foundation of the sign, at least, of elec- 
tric lighting—to inspect also the apparatus 
and even to handle the apparatus which 
Faraday used in his early experiments. I 
can say that I did it reverently, undoubtedly. 





in pa life as this discovery of Davy’s. 
t was quite a contrast—the difference be- 
tween Davy’s style of recording his experi- 
ments and Faraday’s—and there is that con- 
trast even to be seen in their work. Davy 
was, as it were, brilliant—jumping from one 
thing to another, and getting there by a 
great leap—while Faraday’s was the pains- 
taking work of the scientific investigator 
who thought out carefully what he was 
about, and when he had concluded his ex- 
periments, wrote out just as carefully what 
he had obtained. The records of Faraday’s 
are models of neatness ; they are models of 
precision in every way. I recall this asa 
reminiscence. It isa late reminiscence, but 
it carries us back to the time when Faraday 
was at work in the discovery of the action 
of currents in magnetic fields. It is to 
Faraday that we owe the discovery of the 
principle which underlies the generation of 
current by the dynamo. It was he who 
moved armatures in magnetic fields. It was 
he who found that the magnet was capable, 
under proper conditions, of yielding currents. 
He was perfectly satisfied to investigate that 
fact and the condition under which it oc- 
curred, and he expressed his confidence that 
the time would come in which these facts 
and principles which he was investigating 
purely from the scientific standpoint, would 
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These two mains fre coupled with the begin- 
pings of our great industry. Sir Humphrey 
Davy was the first man who ever saw the 
electric arc ; the first man who put two wires 
together tipped with carbon, drew them 
apart and got the flame which we now call 
the electric arc. He called it the electric 
arch, I believe, or an arch of flame. I saw 
the record of this original inscription, and 
the inscription in Davy’s rapid hand that this 
was a gorgeous experiment. He did not, 
apparently, realize what it might come to as 
a gorgeous industry, as a splendid industry, 
to be established, to flood the world with 
artificial sunlight, to utilize the sources of 
energy which are in the bowels of the earth 
—taken out, put under the steam boiler in 
the form of coal, chemical action allowed to 


be applied on a iarge scale in practice. He 
said it was not for him to do that, however ; 
there were others who would take up.that 
work. 

Coming down to more recent periods after 
these investigations, we find, occasionally, 
efforts made to employ these principles in 
procuring light, and one of the earliest was 
the running of a light-house by a magnetic 
machine constructed in accordance with the 
principles which Faraday discovered; but it 
was a solitary instance for quite a number of 
years: Then .came upon the scene M. 
Gramme with his wonderful dynamo ma- 
chine, the elements of which were known 
before; in fact, were known when Faraday 
made his experiments and published them, 
were known in a crude way in other prior 
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types of machine. In fact, the very principles 
on which the Gramme dynamo was founded 
were well-known, but the construction of 
the machine was unique, and it was after- 
wards found, indeed, that this construction 
was, in the literature, due to Pacinotti, an 
Italian professor, but it had rested in obscur- 
ity fora number of years. Gramme, how- 
ever, constructed a machine which would 
produce electricity economically, and he ap- 
plied it to the production of light by the 
electricarc. He was, perhaps, the first to 
time that impetus which resulted in a few 
years in a considerable expansion of dynamo 
electric machinery as applied to lighting. 
These experiments of Gramme were carried 
on for afew years. His machine, I think, 
was built about 1869, and it was not until 
five or 10 years had gone by that the machine 
began to be known in the scientific world. 
I saw a small Gramme machine about 1874 
and it was a strikingly excellent example of 
adynamo. All we had to do was to turn a 
little crank and a wire was heated to bright 
incandescence, apparently with very moder- 
ate effort, showing that the economy of the 
structure was high, that there was really 
very little waste—very little power being 
thrown away. One of my reminiscences is 
that I met M. Gramme in 1889, at the Paris 
Exposition, and I found him to be a retiring, 
modest man, who bore his honors very well, 
and never appearing in public when he could 
help it.. It is very difficult, they tell us, to 
get him out where he can be seen, and he 
only appeared on the occasion of the meet- 
ing of the electrical jury at the exhibition. 
I think we should honor Gramme, not, per- 
haps, for the fact of his discovering a prin- 
ciple, but for the fact of producing, for the 
first time, a type of dynamo which was 
really well adapted to use in the industries. 
Before his time there had been discovered an 
important principle in dynamos; that is, that 
a dynamo could start itself— magnetize itself, 
and furnish its own magnetic field, as we 
term it—the reaction principle, it is called. 
Even this idea came only by degrees, and 
was finally elaborated by a number of ob- 
servers about the same time or very nearly 
the same time; but even at the time this re- 
action principle was well worked out the 
machine was not such astructure as Gramme 
produced. Leading on from Gramme’s 
time we find the Centennial Exhibition, and 
there we find in the exhibition an exhibit of 
Gramme apparatus, and this exhibit cer- 
tainly showed some remarkable advances. 
There were arc lamps in operation, but there 
was also a little exhibit which was a very 
striking one—two Gramme machines, one 
driven by a belt and connected to the other, 
the other driven by the current developed 
by the first machine and working a little 
pump, producing, as it were, a miniature 
cataract of water—a very striking experi- 
ment, indeed, and one which we now see ap- 
plied on a large scale in the transmission of 
power. We had in that experiment the pro- 
duction of electricity from steam power, its 
conveyance by a wire only 10 or 15 feet 
across the space reserved for the Gramme 
exhibit, and we had the machine pumping 
water and producing a miniature water-fall. 
We sometimes reverse that process now. 
We have the water-fall and we turn the ma- 
chine, then we carry the current a distance 
and we take the power, put it on a belt and 
use it to drive our machinery. These are 
precious reminiscences. They show us the 
beginning of the great industries which are 
now developing. 

I took up the subject myself of investi- 
gating dynamo machines about the year 
1874, and began the construction of small 
models. My attention bad always been 
drawn strongly toward the electrical fields 
and it might be of interest now to recount 
some of the difficulties experienced in the 
early days. I must now leave out here that 
the Gramme apparatus was not the only 
machinery devoted to electric lighting which 
was found at the Centennial Exhibition. An 
enterprising American firm, Wallace & Sons, 
had constructed machinery known as the 
Wallace-Farmer machine, based on the ideas 
of Prof. Farmer, the venerable electrician, 
and they were applied to these machines in 
the Centennial to the lighting of the ground 
at night and the lighting of machinery hall 
in part, and the whole exhibit of the Wallace- 
Farmer machine and the apparatus showed 
that we bad in our own country the nucleus 
of an expanding system, had it been pushed 
and caused to progress as the Gramme 
machine had. Even the machinery shown 
by the Wallace people was, some of it, 
more advanced in type than the Gramme 
apparatus. From this time we find the arc 
growing by degrees. We find that in 1878 
the Jablochkoff candle is lighting streets of 
Paris. The arc lamp for the Jablocbkoff 
candle is only a form of the arclamp. We 
find along the two sides of the Avenue de 
L’Opera a system which had, however, a 
comparatively short life on account of its 
expense. The lights were certainly very 
beautiful. The Paris Exposition of 1878 
showed this apparatus in use and alongside 
the Jablochkoff exhibit. I remember dis- 
tinctly seeing the ice machine of Pictet 
turning out tons of ice daily by steam power 
in the same’ room with the Jablochkoff ex- 
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hibits, and Pictet was at that time well- 
known on account of the fact that he had 
liquified those gases which formerly had 
been regarded as incapable of being liqui- 
fied. He was the man who put such 
pressure and cold to bear on oxygen, nitro- 
gen and other gases, which up to that time 
had been regarded as Pictet’s gases, that they 
were turned into liquids, and even hydrogen, 
the chinnest of them all, had yielded to his 
persuasion. 

To recount my own experience in electric 
lighting. I built a small dynamo about 
1876 which would run anarc light. Itwasmy 
first attempt at a machine of that size. It 
was successful, and it led to the construc- 
tion of other dynamos When we came to 
the commercial end of the business, which 
began somewhere in 1878 and 1879, we 
found it was not enough—not by any means 
enough to build a machine to run a light. 
There were difficulties to be overcome, and 
not the least of those difficulties was the get- 
ting of steady power to run the machine. I 
could tell story after story of the discom- 
fitures depending largely on the absence of 
steady power, of the presence of unsteady 
power. I remember distinctly that our first 
machine that was intended to be a com- 
mercial machine, and, in fact, the first ma- 
chine which embodies the principle used in 
the Thomson-Houston arc apparatus—the 
three coil armature—was a machine capable 
of running four to eight lights in series. 
In fact, the three-coil construction had never 
been used in any machine before, and this 
machine was a large machine. I remember 
distinctly that when the machine was put up 
for the first time—I had wound every inch of 
wire myself and insulated the whole thing 
myself —the machine was elevated on a 
planer bed in the little shop in Philadel- 
phia, where it was made, and the belt 
from the engine, which they call the 10 
horse-power engine, but I do not think it 
was more than five, was put on the machine, 
and it was found necessary to tighten up 
the belt back to the engine. The machine 
could only be driven at a very moderate 
speed, and it astonished the machinists 
around to see how a thing which apparently 
did not touch anything in revolving, could 
use up so much power. Everybody was 
confident—they were all confident, those 
that bad anything todo with the construe- 
tion of the machine—that that would not 
take anything; that that engine would do it, 
that it would run a dozen such machines. 
There was nothing to do but turn that ma- 
chine around in air. Another incident in 
this same connection I may mention; it is 
rather an amusing one. We had got 
into making two or three machines in 
a small shop in Philadelphia, and a 
man came from the other side of 
the street where he had a small establish- 
ment, and he said he had just the motor for 
the machine. He put his foot on the pulley 
of the dynamo on the floor and pushed it 
around. Hesaid, ‘‘I have just got the thing 
that will drive that machine.” I asked him 
what it was. He said, ‘‘I make a little sew- 
ing machine motor that runs sewing machines 
very nicely. Why do you put such a big 
pulley on that machine?” I told him that 
if he would come in some time when we 
were running the machine, we would show 
him why the big pulley was on. He did 
come in Jater, when the machine was under 
power. The power was a very bad power. 
It was so poor I found that the crown sheet 
of the boiler had been burned out after test- 
ing the machine, and the whole contents of 


the boiler had escaped into the fire-box. For- 
tunately, there was no explosion and nobody 
was hurt. He came in and saw this ma- 


chive operating with a big pulley ; the belt 
on the one side being tied to the other side 
comparatively loose, and they showed him 
that, by pushing the machine up and tighten- 
ing it, it did not make much difference. 
There was still the pull there, and he was 
very much puzzled indeed. He looked the 
machine all over and all around to see if 
there was anything rubbing between the 
armature and the field, and he went away 
and said he could not understand it. He 
came to me a few days later and said he had 
got it now; he understood it all perfectly. 
I said, ‘ What have you made out of it ?” 
‘““Oh,” he said, ‘‘I see it; that machine 
makes electricity in a globular form, like 
globular lightning, and when it gets hold of 
that. machine it just holds it there.” [Laugh- 
ter. 

i starting our are light experience, our 
first apparatus, our first machine, the one I 
spoke of as being mounted on a planer bed 
and finding such difficulty to drive it, was 
put up in a bakery in Philadelphia, where 
it was used all night, and it was rather ten- 
derly nursed by us. We bad to be up there 
nights giving it as close attention as many 
babies require. Sometimes we were up all 
night attending to this baby, and under con- 
ditions which were not altogether agreeable 
in midsummer either, because, as you know. 
bakeries require prettv large ovens, and 
there is a good deal of waste heat about. 
The temperature by the thermometer in the 
room was frequently 140, and to live in that 
all night was somewhat difficult, as you 
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may know. Well, I found that I could do 
it by doing only one thing. That is, I used 
ice water in excess. They tell us we must 
not drink ice water, but I must say that ice 
water saved methere. I believe in ice water 
on a proper occasion. [Laughter.] The 
two parties that were working with me, 
Professor Houston and a gentleman named 
Mr. McCollin, who was somewhat interested 
in the development of the lighting apparatus, 
thought I would kill myself if I stuck to 
ice water. -They did not recommend any- 
thing else. I told them if they did not 
stick to ice water they would find they 
would be the ones who would suffer. We 
were working the machine for some few days 
inthis high temperature in midsummer, when 
both came around one day and one said: ‘‘I 
have been rather sick. I cannot stand this 
much more”; and the other said: ‘‘ I feel so, 
too; Ihave gotsymtoms of sunstroke; I can- 
not stand it.” Isaid: ‘‘I told you so; if you 
had stuck to ice water you would have been 
saved.” I certainly kept my temperature 
within limits, but I had to suffer for it 
in other ways, the perspiration dripping 
through every pore, and the ice water 
no sooner entered my system than _ it 
was out again through every pore in my 
body. I stood the racket, however, and 
came out unscathed. We then found that 
parties were interested in the development of 
electric lighting, and at last a company was 
organized whichis now the Thomson-Houston 
Electric Company. It was organized in a 
modest way in the little town of New Britain, 
Connecticut, where I removed. I had pre- 
viously been teaching in Philadelphia in the 
High Schools and I became electrician of this 
small company. Before it was organized, an 
exhibit of apparatus was made at New Brit- 
ain in a basket shop, as they called it—an 
old wooden building used at one time to 
make baskets, and there happened to be old 
machinery, basket moulds and forms and all 
kinds of machinery in the shop for the 
former use of basket making. It was turned 
into an electrical exhibition ; that is what it 
amounted to. The lamps were scattered 
around the building. There was an adjoin- 
ing building with a motor which was driven 
by current supplied from the main building; 
there was an engine which had the hardest 
work to furnish power, and the man in 
charge told me one day that the steam was 
getting down on him and he had taken a lot of 
those basket machines and burned them, and 
he asked me what I thought about it. I said 
it was all right so long as he kept the lights 
going. But I have no doubt that many of 
you in your early experience of electric 
ligbting recall incidents somewhat akin to 
feeding hogs into the furnaces on the Missis= 
sippi steamers in order to keep up steam. 
There was need at that time of something 
more inflammable than coal, especially when 
the steam pressure gauge was going down at 
a lively rate. There was no let-up in the 
dynamo. Thedynamo must exert its back 
pressure. It bas a certain current and a cer- 
tain torque, and if we are using steam at 60 
pounds, we may be able to keep the thing 
going, butif we are using steam at 40 pounds 
we are on the ragged edge of despair very 
soun, and we are forced to take heroic meas- 
ures, even if it does mean the sacrifice of a 
lot of basket machines. 

These were the beginnings of our experi- 
ence. We soon got into another shop at 
New Britain and began the making of ap- 
paratus for commercial use. Even here we 
had the difficulty of power—steady power 
was what we wanted in order to be enabled 
to tell what we were doing, and I have no 
doubt that all those who had experience in 
the early days with electric lighting, felt the 
necessities that we felt. But if anything 
had done morethan another thing to develop 
the steam engine it has been electric lighting. 
I think the steam engineering business owes 
as much of its present development to elec- 
triclighting as to anything else—in fact, owes 
all of it pearly. Theengines which were good 
enough to drive mill machinery and to drive 
ordinary machinery, whether the speed ran 
up or down, were not good enough to keep 
a steady glow fn the lamp. They were not 
good enough to keep up just the same press- 
ure and just the same volume of current 
under the conditions of practice, and the 
engine builders soon discovered that that was 
the case, and I may say that we have here in 
Providence the representatives of some of 
the most progressive engineers, who were 
the first to recognize the fact that the old 
style engines were not altugether the best 
suited for electric works—the Armington 
& Sims people. 

After we gotinto operation, our difficulties 
were not by any means over. We had to 
develop all sorts of devices, we had to over- 
come difficulties which were constantly aris- 
ing to discourage us and dishearten us, but 
by keeping at it we finally succeeded in get- 
ting our apparatus where it could be taken 
care of by an ordinary man; where, in other 
words, we could put it in a factory or ina 
station, and not require a highly skilled elec- 
trician to look after it. When this was ac- 
complished, we were met by other reverses. 
The Brush Company saw our beginnings of 
success. They were then the chief parties 


in the field of arc lighting. They bought 
up the er soy interests in our little com 
pany in New Britain, apparently for the 
purpose of swallowing us and laying us on 
the shelf, to use a common expression. 
Subsequently, however, in the same year 
certain parties in Lynn purchased the ma- 
jority interest in the stock of what was then 
the American Electric Company of New 
Britain, and started operations in Lynn. 
The Brush Company, I may say, as you are 
probably all aware, now has been swallowed 
up by this infant that they tried to swallow. 
Such is fate. [Laughter. ] 

I need not prolong this statement much 
further. - I have merely to say what you all 
know, that we have the supremest confidence 
in the expansion of the electric industries. 
We are absolutely as certain that our busi- 
ness is going to be greater and greater as 
time goes on. We are sure that we are 
living in an electric age, and I may say that 
we look to you, gentlemen of the National 
Electric Light Association, and we are ready 
to state our obligations to you fully for that 
which has made it possible for us tocarry on 
our works for the commercial expansion. 
We look to you to see that the country is 
covered with plants. You have done noble 
work in the past. You have done more than 
the people fully realize in standing at the 
times when discouragements came, at the 
times when things were not altogether as 
bright as they might be; in fact, when the 
lights were not as bright as they might be or 
as steady as they might be—in standing in 
the breach with us and overcoming the diffi- 
culty—with you it was the difficulties of 
commercial exploitation, the systematizing 
of those things which concern station opera- 
tions and commercial developments. For 
ourselves we have had to overcome difficul- 
ties and to provide for this and that in the 
way of invention and development to manu- 
facture. The work will go on progressively. 
We have call now to-day for dynamos up to 
500 to 1,000 horse-power where a few years 
ago we thought it would be an unusual 
thing, it was, indeed, an unusual thing, to 
have 100 or 150 or a 200 horse-power 
machine spoken of, and it looks very much 
as though in the near future machines of 
much larger capacity would be demanded 
for electric installation. 

Iam down on the programme to-day to 
say something about electric welding. I was 
going to say here that I did not know exactly 
when that art was discovered, and that I 
believe that the formation of the National 
Electric Light Association was one of the 
steps in the process, figuratively speaking. 
[Applause.] It is gratifying, indeed, to see 
the electric welding operation going on here. 
These meetings undoubtedly bring together 
and harmonize the various members of the 
electric light fraternity, the men who pro- 
duce the machines and apparatus and carry 
on the manufacture, and the men who use 
them in commerce. Our interests are un- 
doubtedly common. Our interest is to 
produce the best that can be had, and to use 
it in the best way possible. 

Coming now to the actual, not the figura- 
tive, electric welding, I may say that my 
time has been largely given lately to electric 
light matters rather than to welding. It was 
my fortune to come upon the fact, and de- 
velop the fact,that metals could be welded 
especially, and so on, by electrical heating, 
and to apply it in practice. The artis a 
growing one, and quite a number of ma- 
chines are now in active operation doing 
this kind of work. I may touch here upon 
a matter of interest which is akin to electric 
welding, and that is, the general subject of 
electric heating. We sometimes are asked 
the question as to whether it will ever be 
possible to heat our houses by electricity. 


. Whether heating this, that and the other, can 


be done. I should answer that question as I 
have done frequently. It is not at all likely 
that we will ever heat extensively by elec- 
tricity, unless we can find some way of con- 
verting the energy of coal into electricity far 
more directly and less wastefully than is done 
in steam engines of the present day. When 
we consider that the very best conditions, 
with the very best engines, we can realize 
onlya small percentage—ten per cent., per- 
haps, of the energy of the coal—the heating 
energy of the coal—in electricity, and that 
when we turn that 10 per cent. of electricity 
into heat we simpiy get nothing more than 
10 per cent.—thatis the most we can get and 
we generally get a little less, due to waste 
here and there—it is evident that we can- 
not afford, it is not likely that we can afford, 
to burn nine pounds of coal to get the heat- 
ing effect of one pound of coal, whereas, by 
burning the coal directly, near at hand, we 
can use the heat directly and in almost full 
amounts. I noticed that a part of the dis- 
cussion yesterday, as reported, was the 
utilization of the waste steam from the 
electric light plant for heating purposes, and, 
indeed, that seems to be a direction in which 
much valuable work can be done. There 
you have got through, as it were, with the 
steam ; you have got all the power you can 
get out of it or nearly all. and you have got an 
immense amount of heat left which is good 
enough for general heating purposes. There 
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is a case, of course, where we can combine 
the two, not developing the heat by elec- 
tricity, but rather taking the heat that is left 
over after we have got our electricity and 
using it for heating; but, of course, exhaust 
steam does not apply to special cases where 
the heat is required to be very high. In 
that case we may find a moderate expansion 
of electrical application} as in cocking on a 
limited scale. It is so simple a matter to 
turn on a current and turn it off, getting a 
moderately high temperature out of the re- 
sistance through which the current passes, 
that there is not any question in my mind 
but that there is to be considerable expan- 
sion of heating apparatus worked electrically 
where the conditions of economy are not so 
pressing, asin the case that I have mentioned 
in general heating. 

might close my remarks by simply stat- 
ing that in regard to the electric railway I 
hope, indeed, to live to see the time when 
some of our larger roads will be in operation. 
as they should be, and can be, by electricity. 
1 hope also that the time may come when we 
shall have at our command an easy direct 
method of obtaining, electricity from fuel. 
That is the great cry nowadays, can we burn 
coal and obtain electricity directly from the 
coal, without going through thesteam engine 
and boiler, which must involve a large loss ? 
It almost seems, from all that we ‘who are 
actively engaged in looking up matters in 
this connection can say, it almost seems to 
us that we must wait for some new discovery, 
for another Faraday to come forward and 
show us principles which are not now known, 
some relation between electric energy and 
heat energy whereby we can convert even 
35 or 40 per cent.—we will be satisfied witb 


that—of the heat energy into the electric . 


energy. We hopeit may beso. But look 
what it means if sucha thing should come 
about. Our electrical industries to-day 
would be of pecunious character. The steam 
engine would disappear. The steam loco- 
motive would disappear. The steamship 
would be propelled no longer by the steam- 
boiler and the burning of fuel under a steam 
boiler. That fuel would be burned, un- 
doubtedly. We should have to ary on the 
use of fuel in one way or other, but it would 
be burnt to produce currents. The appara- 
tus which would prope] the steamship would 
not be a steam engine with its reciprocating 
motions and its racking strain, but would be 
that quiet rotary motion which characterizes 
the modern electric motor. It is not at all 
impossibleto construct machines of that kind 
which would work up to many thousands of 
horse-power, and thereby parallel the modern 
steam engine which is used on all steamship 
lines. ‘Thanking you for your attention, I 
conclude my remarks, [Applause. ] 

The President : One of the most important 
branches of our industry, one that bas en- 
listed energy and capital to a very great ex- 
tent in the last three or four years, is that of 
propelling our street cars by electricity. We 
have with us this morning, and I take great 
pleasurein presenting him, Mr. F. 1H. Monks, 
of the West End Electric Railway, of Boston, 
who are actually operating more miles than 
any other system in the country. 


REMARKS BY MR. MONKS. 


Mr. Monks: As late as yesterday after- 
noon I was requested by Mr. Whitney, the 
president of the West End Street Railway, 
of Boston, to appear here to-day to repre- 
sent the company before this Convention. I 
must beg your indulgence at the outset by 
reason of lack of time for the preparation of 
any extended remarks. The business of 
electric street railroading bas no glorious 
history like that of the telephone, the tele- 
graph or the electric light. We have but a 
meagre record up to date. We are yet in 
our infancy, avd we expect to live more in 
what we might call a glorious future. The 
records show that in 1835 Davenport, of 
Vermont, exhibited in Boston an electrical 
locomotive. That, I believe, is the first 
record of any electrically propelled machine 
of any kind. In 1848, Farmer showed a 
locomotive with a car attached, which was 
capable of carrying one or two persons. In 
1852, Congress appropriated $30.000, and 
the money was expended by Prof. Charles 
G. Cage, who experimented with an electric 
locomotive, using batteries of the Grove 
type. The experiment was only partially 
successful, and work was soon discontinued. 
{[n 1850, Thomas Hall, of Boston, made an 
electrical locomotive, which was exhibited 
at the Mechanics’ Charitable Association 
Fair, in Quincy Hall. It was at that time 
the marvel of the day. But few understocd 
it, and it was looked upon with wonder. In 
1860, Hall exhibited an improvement upon 
his previous locomotive. It ran upon a cir- 
cular track, and gave real evidence of a 
practical every-day machine. It was named 
the ‘‘ Volta,” and I think is yet in existence. 
As we all know, Siemens used a third rail 
for moving an electric locomotive in Berlin 
in 1875. At Scranton, Pa., we find that 
there were three cars run in the Spring of 
1887 with motors on the front platform. 
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The first road, perhaps, to be operated on any 
extensive scale was at Richmond, Va., which 
started operations under the Sprague system 
in the Spring of 1888. Before the close of 
the year 1888 some 40 cars were in operation. 
That practically brings us up toto-day. That 
is practically the history—all the history of 
electric street railroads. Therefore, as 1 say, 
we are living to-day more in expectation of 
what the future may have in store for us 
than in any glorious past. 
{ have been told by Mr. Foote, your Secre- 
tary, that this is a meeting at which remi- 
niscences may be indulged in, and, therefore, 
I speak of the time when | first went to 
Richmond, in the Spring of 1888. It was in 
May of that year that 1 first went there, and 
there | received my baptism, as it were, iu 
regard to electricity. I am in no wise an ex- 
pert in regard tothe matter of electricity, 
nor am I scientific in that sense; I simply 
have todo with practical operations of roads. 
But I was very greatly impressed when I 
went to Richmond, and I became thoroughly 
convinced, when | saw what was being done 
by Mr. Sprague and his fellow officers in 
the company there, that we were just enter- 
ing upon the threshold of a new era in re- 
gard to the matter of street railroading which 
promised magnificent results. I went after- 
wards to Jamaica, in Long Island, and I saw 
there what is known as a double overhead 
wire trolley system. It was a very curious 
sight to me then, and would be undoubtedly 
now. The roadbed was a very poor une. 
The roadbed was very much out of order. 
The cars were very much worn and dilap- 
idated, and the whole thing might be looked 
upon in the light of a by-word in street rail- 
roads. 1 noticed that the roadbed was in 
such shocking bad shape that it was difficult 
for anybody to keep in his seat, and 1 noticed 
that on the back platform of the car were 
carried sundry and divers pieces of rail, and 
upon asking their use, I found that the con- 
ductor used them to jump the car on the 
track when it jumped off, as it frequently 
did. I noticed again, too, that very nearly, 
if not quite all, the windows in the car were 
broken, and, upon inquiry, | found that the 
overhead line was in such bad order that the 
trolley’s were continually falling off and 
coming down on the sides of the car and 
breaking all the windows in that way. I 
went up to the middle of the line, where the 
superintendent’s office was, and [ went up- 
stairs into a room which had a conglomera- 
tion of all sorts of street railway appliances 
that had been put there during a great many 
years. I saw in one side of the window a 
salt box with a drumhead cover to it. It 
was a curious looking thing, and I asked the 
superintendent what it was therefor. ‘‘Oh,” 
he said, ‘‘that is my telephone. 1 have that 
attached to the wire outside and I can hear, as 
I sit at my desk writing, the car coming along 
the line, and if it goes off the track Tisee 
it, and then I go down there and help them 
put it on.” [Laughter.] As a matter of 
fact, in a few moments after that I com- 
menced to hear a confused sound in the tele- 
phone, very much the same as if a small boy 
was in the next room hammering tacks 
into the floor, and it continued for 
some time. I said, *‘I suppose that is the 
car coming.” The superintendent said, ** Yes, 
that is the car.” It grew louder and louder. 
I finaily said, ‘‘She seems to be making noise 
enough.” ‘‘ Yes,” said he; ‘‘but she is all 
right; I can tell when she is off the track. 
You need not fear.” I also saw a primitive 
road at one time in Binghamton, in New 
York State, where they had a single over- 
head trolley system. Of course, those things 
now are matters of past history and we come 
to what is the electric railroad of to-day. 
Perhaps before that, I might speak of the 
matter of the introduction of electricity for 
steeet railways in Boston. On the first day 
of January, 1889, after several months of 
preparation, the first electric car was started 
under the Sprague system, and later the 
Thomson-Houston system was put in opera- 
tion in Cambridge. Since that time there 
has been no backward step and there have 
been continued and renewed expressions of 
opinion, both by the officials of the company 
and by the public generally, of confidence in 
the system of the propulsion of street cars by 
electricity. Sundry and divers experiments 
have been made in regard to the matter of 
storage batteries. Those you probably are 
all familiar with. Perhaps there is no ignus 
Jatuus on the face of the earth which is so 
seductive to the street railway man as the 
idea of a storage battery. But itis an ignus 
fatuus up to date. We have never been able 
to see anything in it. Wehave always found 
that it led us on some wild goose chase, and 
to-day we feel very much as if we hada 
mind to go fishing, and we started and 
bought a $50,000 outfit and we went down 
to the stream where we supposed the fish ought 
to be, and on the way we met several of our 
friends and neighbors who were returning, 
each with his fishing equipment on hi 
shoulder, and we say to one: ‘‘ Have you 
been fishing?” ‘‘ Yes.” ‘*How much did 
your equipment cost you?” Well, one 
man says $5,000 ; another man says $50,000; 
another man says $250,000 and another man 
says $1,000,000. ‘‘ Well,” we say, ‘‘that 
looks like a pretty expensive outfit; did you 
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catch any fish?” ‘‘ Well, no, we didn’t catch a 
fish but we had a bite.” And that is about 
where we are with storage batteries to-day. 
We have had our difficulties in Boston, of 
course, but we have also a glorious history 
to record in regard to what we have done. 
Last Summer, during the visit of the Grand 
Army to Boston, we carried on our entire 
system 3,000,000 of passengers in one week, 
and out of the 3,000,000, we carried more 
than 1,000,000 on our electric cars in one 
week, and that without the slightest hitch 
of any kind, without any trip being missed 
and without any person being injured in any 
degree. [Applause.] At present we have 
60 miles of electric track, with something 
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over 300 cars. We are running about 18,000 
miles a day electrically, or about three-quar- 
ters of the distance around the globe, and 
we are carrying from 100,000 to 125,000 pas- 
sengers by electricity. The experiment, if 
such it may be cailed at this late date, in 
Boston, has passed to a stage where the pub- 
lic not only consents to its extension, but 
actually demands it. From all the quarters, 
and we cover a very large area, having some 
260 miles of track through the populous 
towns and cities surrounding Boston, we 
have constant demands and repeated de- 
mands and urgent demands for the immedi- 
ate introduction of the electric system, so 
that where it has been a matter of grave and 
great difficulty hereto to pacify the public 
mind respecting the matter of introduction 
of electric roads, with us, in Boston, it be- 
comes now simply a question of not getting 
it too quickly—too fast. I mean in the sense 
of saving ourselves the investment of a large 
amount of money in machinery which next 
month or next year may be regarded as in- 
adequate. But after all is said and done, we 
are but in our experimental stage, we are in 
our infancy. Much remains to be done by 
the electric companies in regard to the im- 
provement in motors. Much remains to be 
done by the electric companies in the way of 
cheapening their product so as to give it to 
the railway companies at a very decidedly 
cheaper price than it can be sold at to-day. 
Much remains to be done to perfect the sys- 
tem in regard tothe proper form of car to be 
used, in regard to the proper form of rail to 
be used, and a thousand and one details re- 
main-to be perfected in order to make an 
electric system in a metropolitan city a great 
success, They say there is nothing new 
under the sun, and, therefore, sometimes we 
are forced to go back to first principles in 
order to determine the best way to conduct 


our business to-day. Having given the sub- 
ject much careful consideration, I am very 
strongly of the opinion, and my opinion is 
strengthened with the lapse of time, that the 
future electric street railroad will not use 
its motors under the car. I do not believe it 
is possible for a motor to. be built to be used 
under the car which will give that degree of 
life and durability which the rough and 


- hard and tough usage of a street railroad is 


bound to impose. I think, on the other 
hand, that the electrical locomotive or motor 
car is going to be the Moses which will lead 
us into the promised land. For many rea 
sons the electric locomotive is decidedly 
preferable to the use of motors under a car. 
The first one, and, perhaps, the most impor- 
tant, is the fact that in Boston, in Provi- 
dence, in Worcester, in fact, all the large 
New England cities, a double equipment of 
cars is necessary. We need motor cars for 
Winter use. We need motor cars for Sum- 
mer use. What we want to find in the 
practical ends of the business is a medium or 
force or power which will enable us to draw 
our box-car on the morning of the fourth day 
of July, when it is cold and rainy, and to 
use the same force or power to draw our 
open-car on the afternoon of the same day, 
when it comes out fine and beautiful and the 
thermometer registers 70 degrees. The pres- 
ent type of motor car, which is now so 
widely known, does not give us those oppor- 
tunities, and I doubt very much whether 
any street railroad can afford to go into the 
problem of buying electrical motors with all 
the electrical machinery incident thereto for 
two equipments, one for the box-car and one 
for the open car. 

As I have said, gentlemen, I very greatly 
regret that Iam unable to give you a long 
and glorious history or many incidents con- 
nected with this business, I am listening 
here to-day with a great deal of interest and 
learning a great deal in regard to the matter 
of electric science, and I know that in 
Boston we are exceedingly anxious in every 
way to improve our electrical service, and 
all I have to say to you, gentlemen, is that 
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while you have a big field, a large field in 
regard to the matter of electric lighting, in 
regard tothe matter of telegraphy, telephony, 
all those things, yet at the same time there is 
a great field for you in regard to the matter 
of street railway work, and when you will 
come to is with a truly practical scheme 
whereby wecan avoid this double motor busi- 
ness, whereby you can give us something that 
we can depend on to work every day through 
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865 days in the year, we shall meet you with 
openarms. [Applause.] 

The President: I take especial pleasure in 
introducing to you this morning Professor 
J. Elfreth Watkins, curator of the Smith- 
sonian Institution, Washington. 

Professor Watkins read the following 
paper: 

THE PLACE OF THE ELECTRICAL INDUS- 

TRIES IN HISTORY. 


In considering the place of the electrical 
industries in history, it has seemed advisable 
to discuss the question, relatively, by com- 
paring the recent progress made in the prac- 
tical application of this new power (elec- 
tricity), in the useful arts and manufactures, 
with that made during the last two centuries 
in the utilization of steam, which a few years 
ago was considered the greatest of the gener- 
ated forces, 

The year 1890 marked the bi-centennial 
anniversary of an event of the greatest im- 
portance in the history of mechanical 
engineering. 

n August, 1690, Denis Papin published 
his celebrated memoir* entitled **A New 
Way to Obtain Very Great Motive Powers 
at Small Cost,” in which the production of a 
vacuum under a piston by the condensation 
of steam is described for the first time. 

The present year (1891) is the centennial 
anniversary of the granting of patents to 
Fitch, Rumsey and John Stevens, for the ap- 
plication of steam to boat propulsion. 

During the 100 years that intervened be- 
tween these two important events, the steam 
engine invented and improved at the hands 
of Savery, Newcomen, Hornblower and 
Watt, had been made commercially success- 
ful, and the statesmen and political econo- 
mists of every progressive nation believed 
that the new motive power was to be the 
prime factor in developing the resources of 
every civilized country. 

During the decade of the eighteenth cen- 
tury (1780-1790), which corresponds to the 
ten years of the nineteenth through which 
we have just passed—the decade so rich in 
the progress of electrical science, the con- 
clusion of which we are assembled to cele- 
brate—the engine works of Boulton and 
Waitt, at Soho, occupied a position in the 
public mind similar to that of the laboratories 
of Edison at Menlo Park and of Bell at 
Washington in recent years. 

For the next half century (1790-1840) in- 
ventive thought throughout the world was 
directed to the solution of the problems of 
steam navigation and steam locomotion, the 
results of which will cause the Clermont, the 
Phenix, the Savannah, the Sirius and the 
Great Western, and the names of the two 
Stevenses, Fulton and Ericsson, Trevithick 
and the two Stephensons, Hackworth, Jarvis, 
Allen and Baldwin, to be remembered 
through ail time. 

The men whose genius taught us how to 
combine fire and water to drain the mine, to 
forge the shaft, to propel the ship, to haul 
the train, to drive the loom, have long been 
regarded as the greatest benefactors of the 
human race, 

The origin and development of steam en- 
gineering mark an epoch which has thus far 
been considered the most important in the 
record of human achievement. Shall elec- 
trical engineering occupy an equally import- 
ant place in history? 

The year 1891 also marks the centennial 
anniversary of Galvani’s great discovery ; 
and the ninetieth of the publication by Volta 
of the principles of what has since been 
known as the Voltaic pile ; the seventieth of 
Faraday’s discovery + that an electric cur- 
rent can induce another in a different circuit, 
making it possible to produce continuous 
motion by electricity; the sixtieth since 
Henry produced ‘‘motion by a little ma- 
chine,” *‘by magnetic attraction and repul- 
sion,” the principles of which had ‘‘ never 
before been applied in mechanics” ; and the 
fiftieth of the granting of the patent to Morse 
for the electro-magnetic system of telegraphy ; 
the fortieth of Professor Page’s experiment 
with an electric locomotive driven by pri- 
mary batteries, on the Baltimore and Ohio 
Railroad; the thirtieth of the invention of 
the Siemens armature ; the twentieth of the 
completion of Gramme’s first arc light ma- 
chine ; and the tenth of the application of 
the electric current to car propulsion from 
an overhead wire by Dr. Finney, of Pitts- 
burgh ; and the tenth of the establishment 
of electric lighting as an industry in the 
United States. 

It seems remarkable that these important 
events should have occurred at intervals of 
centuries and decades. Truly the year 1891 
isan important milestonein the progress of 
electrical science. 

From the lips of men eminent in the prin- 
cipal branches of electrical industry you have 
heard how the t departments which they 
represent originated, and how they have 
grown in public usefulness and in com- 
mercial importance. 

No words of mine can add to the fame of 
Henry the discoverer, Vail the inventor, and 
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Morse the promoter, the gteat triumvirate 
who gave to the world the magnetic tele- 
graph, the Ariel of the nineteenth century, 
bearing hourly tidings from every quarter of 
the globe. 

Pioneers in the field of invention and im- 
provement of the telephone have already 
spoken of this great branch of electrical in- 
dustry, the time and labor saver which has 
done so much to add to the comfort and con- 
venience of the home, the office and the 
workshop, and the perfection of which en- 
ables us to converse over long distances, per- 
mitting husband and wife, mother and son, 
lovers and friends to hear the sound of the 
familiar voices of those hundreds of miles 
away. 

Ten years ago, I sat in the little park on the 
American side of the Falls of Niagara, which 
was for the first time lighted by arc lights, 
the dynamo for which was driven by a water- 
wheel under the Falls. I am told that the 
success of that experiment was what started 
men to thinking, ultimately resulting in the 
capitalization of the great company that is 
preparing to utilize this great water-power 
which for centuries has been going to waste. 

Five years ago, I stood on the banks of the 
River Bush, in Ireland, and saw a turbine 
water-wheel turn the dynamo which fur- 
nished the electricity for what was then the 
longest electrical railway in the world. Al- 
ways accustomed to associate the consump- 
tion of carbon with locomotion, the utilization 
of a waterfall to haul a train seemed almost 
to border upon the miraculous. The possi- 
bilities of using the abandoned water-power 
of this country for making light and driving 
trains, when fuel shall become scarce, which 
then dawned upon me, has grown in im- 
portance with the succeeding years. 

The electrical industries are called into 
service in every branch of human labor, If 
we visit the farm* we see the electric motor 
applied to the threshing machine; while 
telpherage is found to be an economical 
means of collecting and transporting grain 
and farm produce from the field to the store- 
house and railway station. One progressive 
farmer, controlling thousands of acres, sits at 
his desk and gives directions by telephone to 
overseers stationed at different points on his 
immense farm. 

Who can tell what influence the discovery 
of Sir William Siemens, that about two 
candle-power per square foot diffused by the 
arc light is sufficient to replace the sun in its 
action upon plant life, may have in the 
future upon floriculture and horticulture in 
the land of short days and long dismal nights? 

If we enter the mine, we find the tunnels 
and gangways lighted by the electric light, 
the electric drill is at work in the heading, 
the electric fan produces ventilation, and the 
electric locomotive collects the coal or ore 
from the miners in the chamber and delivers 
it, without heat or smoke, to the steam rail- 
way for transportation. 

If we sail upon the sea, our ship is guided 
by the magnetic needle and steered by elec- 
tric gear ; we see the submarine torpedo boat 
propelled by electricity ; in the lighthouse 
burns the electric beacon ; the electric search- 
light protects us from collisions in the dark- 
ness and the fog ; while electricity is put to 
a hundred other uses on shipboard. 

Upon land we find in the United States 
alone enough electrical railroads in opera- 
tion to reach from New York to Salt Lake 
City, if placed in one continuous line, and 
upon which nearly one million and a half of 
passengers ride every day. 

We illuminate our public streets and parks, 
our railway stations and public halls, our 
offices and homes, by electric systems which 
ten years ago were undiscovered or in the 
experimental stages. By the movement of a 
single lever, the area of a whole city is turned 
from darkness into the brightest day. Cen- 
tral electrical lighting stations in America 
exceed the central gas lighting plants by 
over 50 per cent. 

If we visit the printing office we find that 
the news is collected by electricity, the presses 
are driven by electricity, the papers are 
printed from forms containing electrotypes, 
an electric folder and paster completes jour- 
nals which are conveyed to the street for 
delivery by an electric elevator. 

Electroplating and electro-welding aid the 
metallurgist in the arts and in the workshop, 
and the electric current enables him to sepa- 
rate his ores and produce cheaply the new 
metal of which we know so little and expect 
so much. Thechemist practises electrolysis 
and uses the battery everywhere in qualita- 
tive and quantitative work. The physician, 
puzzled in his diagnosis, finds by electricity 
a means of clearly elucidating the most intri- 
cate problems relating to the nervous system, 
and in various therapeutic appliances a cura- 
tive agent with which he successfully com- 
bats the nervous diseases which are so 
prevalent in this era of what we are pleased 
to call the highest civilization. 

By doowiahe, frauds who feign sickness 
are detected in the hospitals; while capital 
punishment is inflicted upon criminals by the 
electric chair. 

The biologist and anatomist, following in 
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the steps of the great Galvani, ponders over 
the mysterious effect upon muscular nerve 
tissue and wonder as to the future possibili- 
ties of utilizing electricity for increasing 
nerve force and prolonging life. 

In the fine arts the production of relief 
work makes it possible to produce the replica 
to gratify the taste of the connoisseur. In 
photography, in submarine exploration, 
everywhere, the scientific investigator is as- 
sisted in his research by this great force. 

In the household electricity calls our serv- 
ants, rings the fire-alarm, summons the 
sacar and protects our houses from 

urglars at the doors and windows, and our 
safes by the time-lock. If we are so unfortu- 
nate as to burn gas—I say, unfortunate, for 
each 16 candle-power gas jet consumes as 
much oxygen as five grown persons—we 
light and extinguish our gas chandeliers with 
the electric spark. It can be made to pump 
water, drive the ventilating fan, run the sew- 
ing machine, rock the cradle, and even boil 
the coffee-pot. 

The mechanic, formerly dependant upon 
the factory, where, for the sake of economy, 
hundreds of employés were crowded into a 
few cubic feet of space, for a small outlay, is 
able to enjoy the independence of the self- 
employed by using the appliances which are 
placed at his command by the systems of 
electrical transmission of power. hile the 
‘*factory girl”—the class for the creation of 
which we have been taught to praise Awk- 
right, the founder of the factory system— 
may tend the loom, or operate the sewing 
machine or other device, in comfort either in 
her own home or in apartments where 
proper sanitation and limited seclusion add 
to her bodily health and moral welfare. 

Can not some political economist find in 
the cheap transmission of power over long 
distances the basis for the solution of some 
of the social problems of the day ? 

Surely the men who have invented and im- 
proved the dynamo and perfected methods 
for the transmission of power over long 
distances deserve the gratitude of their fel- 
low men. They are entitled to, and will 
secure, a place in history beside other master 
minds whose life work has been devoted to 
the discovery of methods for the utilization 
of the forces of nature which were unused 
until inventive genius found a way to put 
them to work. 

And what of the future? Ignorant as we 
are of the nature of this marvelous agent, he 
would, indeed, be presumptuous who would 
dare to forecast it for even a decade. The 
electrical industries had their beginning 
coeval with the foundation of the nation, 
when the great philosopher, Franklin, com- 
bining seientific investigation with statesman- 
ship (‘‘ eripuit fulmen coelo, sceptrumque 
tyrannis’’), snatched the lightning from the 
clouds and the sceptre from tyrants, From 
the day of Franklin to those of Edison and 
Bell, America has been the home of electric- 
alinvention. And there is not a nation in 
the world in which electrical devices are 
used without employing the results of Ameri- 
can genius and the products of the American 
factory. Well may the electrical] inventors 
and manufacturers of America point with 
pride to what has-been accomplished during 
the decade, the conclusion of which we cele- 
brate to-day. 

The telegraph, the telephone, the dynamo, 
and the many other results of their skill and 
genius during the nineteenth century, will 
stand in history alongside of the printing 
press, the reaper, the cotton gin, the steam 
engine, the locomotive and the other great 
epoch making inventions that have made the 
present era of civilization possible. 

Mr. R. W. Pope: I beg leave to offer the 


following resolution : 


Resolved, That the National Electric Light Asso- 
ciation assembled to celebrate the decennial anni- 
versary of the establishment of the electric lighting 
a oe | in the United States, fully appreciating the 
value of the discoveries and inventions of Joseph 
Henry, heartily approves of the proposition now 
before Congress to tow substantial recompense 
upon the daughter of the great discoverer, who 
during a life time devoted to science received no 
fi ial comp tion for the benefit he conferred 





upon mankind. 
Resolved, That a copy of these resolutions be for- 
warded to both Houses of Congress. 


The resolutions were unanimously adopted 
by a standing vote. 

Mr. E. R. Weeks: While listening to the 
delightfully frank and pleasant expressions 
of experience this morning, it occurred to 
me that it might be of interest to the Con- 
vention to know that in Kansas City, where 
is located the oldest Thomson-Houston cen- 
tral station, we are still operating some of 
the original ten light machines built by the 
original American Electric Company in the 
old factory in New Britain, of which Pro- 
fessor Thomson has told you, Using the 
metaphor of the gentleman from Boston, it 
might also be interesting to the Convention 
to hear me state that equipped with that 
tackle—for which, by the way, we paid right 
handsomely [Laughter]—we did not come 
home, and we do not stand before you to-day 
with an empty string. [Applause.] 

The President: I presume that that was 
the machine. that ‘they burnt: the basket ap- 


paratus up to test? Mr. Monks, of Boston, 
has stated that street railway systems have 
no past; they have grabbed the present and 
are going to secure the future. Unlike the 
street railway system, the National Electric 
Light Association has a past, one extremely 
interesting and widely varying in interest. 
We have been promised in that direction a 
paper from Mr. George Worthington. Un- 
fortunately he is detained at home by illness 
and Mr. Charles W. Price has kindly con- 
sented to respond in his behalf. 
Mr. Price spoke as follows : 


THE ORGANIZATION OF THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION. 

Mr. President, Ladies and Gentlemen of 
the Convention—A few hours ago I was in- 
formed that owing to the absence of Mr. 
Worthington, I would beexpected to respond 
to this theme—The Organization of the 
National Electric Light Association. Provi- 
dence with an electric light convention let 
loose upon it, is not the best place in the 
world to collect your ny ny This you 
must accept as my apology for the hurried 
and brief remarks [ shall make, and that they 
are brief no doubt you will be thankful. 

Fortunately for me, though perhaps not 
forthe Association, I was present at the birth 
of the National Electric Light Association, 
aD organization which through many changes 
of everything else has never changed its 
name, and is still known by the title given it 
in Chicago six years ago. I think every line 
of the first Constitution and By-Laws has 
been changed, with this exception, for when 
other portions of the programme failed, a 
report from the Committee on Amendments 
could be depended on, and such committee 
was appointed as regularly as the Association 
assembled in Convention. Theseamendments 
were not alwaysimprovements. Having had 
an humble partin the construction of the first 
Constitution, you will understand, of course, 
I can speak from an unprejudiced stand- 
point! 

The first Convention was composed of 
many of the pioneers in electrical work, 
energetic and progressive men. Next to 
those engaged in electric lighting, gentlemen 
representing the carbon industry were the 
most numerous—not even excepting at that 
time the newspaper men—and our friends 
who dealt in general electrical supplies lent 
friendly and able aid at alltimes. No one 
seemed to fully understand why the meeting 
had been called, one delegate stating at the 
first session that he came because his parent 
company advised him not to. 

The first meeting of the National Electric 
Light Association was held in the parlors of 
the Grand Pacific Hotel, Chicago, at 11 
o’clock, A. M., February 25, 1885—six years 
ago. Mr. William A. Hovey, at that time 
one of the editors of the ELECTRICAL REVIEW, 
of New York, called the meeting to order 
and stated that the call had been issued by 
his journal on the request of a large number 
engaged in the business of supplying electric 
light. 

George S. Bowen, Esq., then withthe Van 
de Poele Electric Light Company, of Chi- 
cago, was elected temporary chairman, and 
Mr. Henry Dwight Stanley, then and now 
and probably forever, representing the 
Bridgeport Brass Company, was elected 
temporary secretary: Mr. Bowen on taking 
the Chair spoke briefly of the bright future 
he thought was in store for the electric light, 
remarked that the science was “‘still in its in- 
fancy,” and expressed a confidence that 
valuable results would grow out of the Con- 
vention. You all agree, undoubtedly, with 
Mr. Bowen’s predictions. 

A Committee on Credentials and Perma- 
nent Organization was appointed, consisting 
of the following named gentlemen : Charles 
A. Brown, of Chicago; C. J. Richards, of 
Racine, Wis.; George Herbert Wadsworth, 
of Cleveland (since deceased); Frank Rid- 
lon, of Boston, and 8. Baldwin, of Balti- 
more. 

A Committee on Programme and Progress 
of Business (please note the title), consisting 
of about one-third of the delegates to the 
Convention, was appointed, and then we 
adjourned for lunch. 

n re-convening, Mayor Carter Harrison, 
of Chicago, welcomed the visitors. Speaking 
from memory, I remember that he said that 
‘* Electricity was the most subtle of fluids ; 
that it was the most powerful, the greatest 
agency handled by man. It was,” he said, 
‘*the breath of Deity. It could rend the 
giant oak, melt the granite of ages; yet in 
the incandescent light it was as soft as down 
on a woman’s cheek.” 

Then we all stood up and cheered Carter 
Harrison. 

Prof. Elisha Gray also spoke a few words 
of welcome, and gave electricity the credit 
of being the greatest wonder of the century, 
and varied the infancy remark by predicting 
that we were only on the threshold of its 
wonders. Then all applauded Professor 
Gray, and everybody present felt proud of 
his calling. 

The Committee on Permanent Organiza- 
tion, which had been penned up in a room 
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and compelled to go hungry until the report 
was made, then filed into the Convention. 
The peaceful look on their countenances 
gave no indication of the strife and contro- 
versy that had occurred in that committee 
room, where they had been in attendance on 
The commit- 
tee was fortunately a comprehensive one, 
and from a host of candidates made admir- 
able selections, as follows, and the report 
be unanimously adopted by the Conven- 
on: 
President—J. F. Morrison, Baltimore. 
Vice-Presidents—H. M. Cleveland, of 
Hartford, Conn.; J. H. Yarbrough, Nash- 
= Tenn.; E. R. Weeks, Kansas City, 
0. 


Secretary and Treasurer— William A. 
Hovey, of New York. 

Executive Committee—George 8. Bowen, 
of Chicago ; Wm. Hochhausen, of New 
York ; Gilbert Donaldson, of St. Paul; 
Frank Ridlon, of Boston ; John R. Fletcher, 
Akron, Ohio, and Geo. O’Connor, of New 
Orleans. 

Mr. Morrison thanked the Convention for 
the honor, and in a brief address opened the 
Convention for the business that had brought 
many of the members hundreds of miles. 

The Committee on Digest of Papers and 
Programme of Business reported the follow- 
ing order of proceedings and topics for dis- 
cussion, which, I think, will not be uninter- 
esting to give in full here : 

1. Incandescent lights, particularly in regard to 
length of circuit upon which they can be run with 
profit. (You will see even at that time these scien- 
tists and engineers were not working solely for 
their health.) 

2. Locating and avoiding crosses with telephone 
wires, 

3. Power and its conversion into light. 

4. Electric light meng and shades. 

5. The best modes of connecting dynamos with 


wer. 

6! Electric lighting by water-power. 

7. Rates and rebates on electric lights by the 
year. 

8. The use of electricity as applied to motors. 

9. When an electric light system requires No. 6 
conductor, is it desirable to use Nos. 6 and 4 in the 
same line ? 

10. Will armatures become affected by frost when 
exposed in transportation ? 

11. Special insulation on guards to insulation of 
lines at dangerous points and places. 

12. Street lighting—the best manner and modes 
of accomplishment, embracing the location of 
lights and running of circuits. 

18. Experience and results in the use of under- 
ground conductors. 

14. Resolved, That the fireman should receive 
more Rey than the engineer. 

15. Help generally. 

16. Experience of electric light companies in the 
use of copper coated and uncoated carbons. 

In the light of the present, the discussion 
which followed would prove very interesting 
and, in some instances, laughable. But the 
Convention report, which was published, 
gives you all this, and I need not make 
lengthy mention here. 

I remember that the Convention was aston- 
ished by the figures given by Mr. George 
Fletcher, of Dixon, Iil., of the cost to him 
per light. Some one asked him how much 
he paid his engineer—who was his en- 
gineer ? ‘‘ The good Lord is my engineer,” 
said Mr. Fletcher. This he explained by 
stating that he employed water-power, by 
means of which aturbine water wheel ran a 
sawmill and other mills and, incidentally, 
his electric light plant. 

Mr. Van de Poele stated that electricity 
could be used for transmitting power. No 
one will dispute that fact to-day, or that Mr. 
Van de Poele was one of the first to 
prove it. : 

Proposition 9, relating to the use of the 
No. 6 and 4 wire in the same line, was de- 
cided in the affirmative. Whether frost 
could damage armatures in transportation, 
was answered in the negative by Mr. Van 
de Poele, Mr. Sperry expressing some 
doubt. 7 

The principal sections of the Constitution 
and By-Laws, as adopted, were as follows : 


ARTICLE II. 

The members of this Association shall be com- 
panies, firms or individuals operating electric light 
plants or manufacturing electric lighting appa- 


ratus. 
ARTICLE III. 


poo ma individuals or firms, engaged in the 
manufacture of machinery or Be ary connected 
with electric lighting, may be itted to associate 
membership by a vote of the Executive Committee. 
Such associate members 1 pay the same dues as 
members; shall be entitled to seats at all meetings, 
but shall have no vote; shall be ineligible to office, 
and shall be entitled to the floor only at the request 
of the Executive Committee or presiding officer. 

This Convention adjourned after a two 
days’ session, and its subsequent history you 
are all well acquainted with. 

In conclusion, it is scarcely necessary for 
me to speak of the great usefulness and wide 
influence of this Association. Starting with 
a membership of less than 50, it now has, I 
believe, several hundred, and it has been the 
means of promoting a fraternal feeling 
throughout the entire electrical industry, of 
at once peng to the front the most mer- 
itorious work of the alert inventors, and to 
an extent, not easily calculable, made every 
electric light man acquainted with the most 
successful and modern manner of conduct- 
ing his business. Neither can it be said to 
have fulfilled its mission. There is much 
and still greater work todo as this great 
science continues to expand. No organiza- 
tion; and I speak advisedly, has done as 
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much to promote the best interests of the 
whole field of this industry as your Associa- 
tion. 

That the good work, begun in doubt and 
with many misgivings in the city of Chicago 
six years ago, may continue to still greater 
usefulness and honor, is the sincere wish of 
your present speaker. 

The President: As representing the par- 
ticular department of incandescent lighting, 
Mr. J. H. Herrick, first vice-president of the 
Edison General Electric Company, of New 
York city, will now, I am pleased to say, 
address you. 

Mr. Herrick: Apart from the very great 
honor of appearing for the first time at the 
decennial celebration of electric lighting in 
this country, I find myself in an exceedingly 
embarrassing position. I hold in my hand 
an invitation which I received with much 
pleasure so long as I perused the first few 
lines. I got down a little further in it, and 
[ discovered that I was not called upon to 
make a set speech, and that if I could not 
make a set speech I might write one, and it 
would be read for me. Now, you can im- 
agine the condition in which I must be when 
| have never made a set speech and never 
writtea one. I am called upon also, in a 
measure, to represent Mr. Edison, as 1 per- 
ceive from my invitation that Mr. Edison, 
as usual, declined to come or was not able 
tocome. Now, I feel utterly unable to rep- 
resent Mr, Edison in anything, even in the 
modesty which is his pre-eminent gift. [Ap- 
plause.| Now, this is a Convention of rem- 
iniscences. I do not believe it is in the 
books, but it seems to me, in preparing for 
this occasion so far as I might, that the 
original incandescent lamp has been omitted 
from the books, and I claim that a man 
named Morse discovered the first incandes- 
cent lamp, because it was incandescent ; it 
was a vegetable filament, and it did not con- 
sume. [Applause.] And I think you ought 
to put down in your archives that that is 
where incandescent lighting first began. 
Now, from that time to Thales—I think 
it was, Mr. Lockwood—and from that time 
on, somewhere in the neighborhood of 1820, 
the world was wishing for the return of that 
same incandescent light, but it did not come, 
As I understand, from some of the scientific 
speakers ahead of me, Mr, Faraday discov- 
ered, in the neighborhood of 1825, some 
method of running a powerful current over 
a large conductor, through a low resistance 
incandescent carbon and made, as my cele- 
brated friend, the professor, has suggested, 
a brilliant, beautiful laboratory experiment, 
and, as I understand, the light went along 
in just about that shape until somewhere in 
the neighborhood of 1875, when, thanks be 
to God, Mr. Edison, having completed the 
quadruplex telegraphic invention, was en- 
abled to turn his attention to the incandes- 
cent light. What did he do? In some re- 
spects it was a misfortune, because under 
the old incandescent system we might have 
furnished, with a mixed conductor, a de- 
mand for the entire Hecla mine of copper, 
and I do not know that pretty much all the 
rest of the copper in the world, and if we 
could have gone far enough to employ some 
of our surplus silver in the same conducting 
business, | am satisfied that, on the whole, 
we would have been better off than we are 
now; so, Mr, Edison reversed the previous 
arrangement, and now I am getting on a little 
dangerous ground. I am going to attempt 
a few technical remarks, of which I am sat- 
isfied there is not a gentleman in the room 
who hasn’t more information than I have. 
I understand this Humphrey Davy or some 
other gentleman’s lamp [laughter] required 
a very large conductor and the resistance of 
the incandescent part of it was one-tenth of 
one ohm, and if we had used all the copper 
and all the silver I don’t know that we 
would have found machinery enough to 
give us current enough to run it up to 
the requisite character of light. So, Mr. 
Edison began at the other end, and he said : 
‘*T must make a low resistance carbon, and 
then I will reduce my conductor, and I will 
make the thing commercially possible,” and 
what was the result? From one-tenth of 
one ohm, the filament in the globe of ‘glass, 
in the vacuum in the globe of glass, resisted 
at first 140 ohms against one-tenth, and later 
on 240 ohms against one-tenth, meaning 
1,400 times more resistance and 1,400 times 
less power, and there is your solution. 
[Laughter.] Now, as to the benefits of this 
incandescent lamp. Here we are in a room; 
we have been here a couple of hours, and 
we have used up a great deal of the oxygen. 
The figures were given just now—every five 
feet of gas burner consumed nine’ square 
feet of oxygen, and the room begins to feel 
oppressive. One of the principal advantages 
of this light is that we do not use any oxy- 
gen, and weonly produce one-fifteenth part of 
the heat, and we take the light into the 
domestic circle and we make life pleasant 
and happy, because the air is good. Now, I 
am very fond of parallels, and it.seems to 
me that the incandescent lamp is very much 
parallel in many respects to human life. 
The great men of the past and present have 
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elevated manhood and benefited the common 
community by the measure of resistance they 
have been able to offer to the obstacles, the 
trials, the disappointments from daily life, 
and just so our incandescent lamp, by the 
measure Of its resistance so shall you measure 
the brilliancy of its effect. Again, human 
genius, human talent may be overwrought 
overworked, and cease to benefit us all. So 
it is with the incandescent light, if over- 
wrought by the current it produces, its most 
beneficial result is destroyed. 

Now, just before I come to the close, I 
would like to tell a story, which, I think, 
especially applies to electric business. A 
young lady friend of mine was speaking to 
another young lady friend and she said to 
her, ‘‘ Annie, why did you refuse Mr. Hard- 
castle?” ‘‘ Refuse him? I could never be 
happy with such a man asthat. Why, he 
doesn’t believe in anything. He has no faith.” 
‘*No faith?” ‘‘ No, he doesn’t even believe 
in dreams.” There is no man fit to belong 
to the electvical fraternity who does not be- 
lieve in the scientists’ dreams. [Applause.] 
What we have achieved in the past was 
largely owing to the dream, put into reality, 
of our scientists. What we may expect in 
the future will depend upon how much faith, 
by how much energy, by how much genius, 
we endeavor to realize the dream of these 
scientists. 

That I am delighted to meet you,gentlemen, 
in this friendly manner goes without saying. 

The President: It was related that in the 
early days of electric lighting in the city of 
Boston, when the old Brush Company was 
just afraid of their coal being exhausted and 
there were two firemen in the room, that 
Frank Ridlon ordered one fireman to be 
thrown into the furnace to keep the steam 
up until the load of coal arrived. One of 
the survivors of the old basket factory in 
New Britain, who has come down to us from 
those early days of electric lighting, in com- 
paratively a good state of preservation, is 
E. Wilbur Rice, of the Thomson-Houston 
Company, of Lynn. We shall be glad to 
hear from him. 

Mr. Rice: Mr. President, ladies and gen- 
tleman—It is necessary to state that this is 
entirely unexpected. I came here expecting 
to listenand not to talk. I have been greatly 
interested in all that I have heard, and with the 
reminiscences of Prof. Thomson. I was very 
much interested to hear Prof. Thomson speak 
of what he saw in London, and it occurred 
to me that 1 had a similiar experience one 
time with Prof. Thomson himself, when I 
visited the Central High School, one after- 
noon after school to examine some of Prof. 
Thomson’s old works. I saw there a dynamo 
which the Professor assured me was the first 
one that he had ever built. This dynamo, 
curious to relate, was so wound and con- 
nected by Prof. Thomson on different occa- 
sions that it involved many of the principles 
which have since become well known, but 
at that time were unknown. He had the wind- 
ing so arranged that it could be used in shunt, 
in series and in series. shunt, which is prac- 
tically known to-day as the compound wind- 
ing, and which is used so much in connec- 
tion with incandescent lighting. Prof. Thom- 
son did not publish it at that time and told 
me that he did not think he was doing any- 
thing oe I may say, in this connec- 
tion, that Prof. Thomson did a great many 
things of this kind that were equally great 
but which seemed to him so ordinary and 
such a matter of course, that he neglected to 
say or do anything about it. I was a student 
at the High School of Philadelphia at the 
time when Prof. Thomson visited Europe, in 
1878. Upon his return I was greatly de- 
lighted to hear his enthusiastic account of 
what he had seen, and I know I was very 
much interested to learn that he intended to 
go intossuch a line of work. I remember 
one of the first large machines driven 
by power, which was built by Prof. Thomson, 
was used in a lecture at the Franklin Insti- 
tute, given in the Winter of 1878-9, shortly 
after the Professor’s return from Europe. 
This dynamo was driven by a steam paste 
belonging to the Franklin Institute, and was 
used to run a mg! brilliant arc light. In 
those days an arc light was quite a novelty, 
and I well remember the pa Np it made 
upon me, although | was quite a young man 
—a mere boy at the time of the Centennial 
Exhibition. I well remember the exhibit, 
which was described by Prof. Thomson, of 
Gramme and others, and I may say to that 
exhibit I owe all my interest in electrical 
science. Of course, I did not comprehend it 
at that time, but I took a great interest in it, 
and began thereafter to study it, and upon 
entering the High School I found in Prof. 
Thomson one who was quite willing to assist 
me in all endeavors. 
promotion of the Thomson-Houston Com- 
pany in Lynn, or the old American Com- 

y; are, of course, quite familiar to me, as 
was one of the first employés along with 
Prof. Thomson. In those days we were not 
quite so ‘busy as we are at present, and 


although the factory was quite small, the 


he early days of the. 


room was quite large for the amount of 
work we accomplished. I know on the upper 
floors of the factory it was quite a customary 
thing for some of the boys to build double 
rippers and to exercise on bicycles. One of 
the first pieces of work upon which 1 was 
set, on arriving at New Britain, was white- 
washing Prof. Thomson’s office and bright- 
ening up the machinery, and numerous other 
like employments. 1 must say I enjoyed it 
very much indeed. There was nothing else 
to a, and I did not like to beidle. Prof. 
Thomson was engaged on work somewhat 
similar on some occasions. I remember well 
when he assisted in putting up a partition 
around his office in order to get a place where 
he could do sonie quiet work. Thecompany 
was too poor, or was unwilling, to buy elec- 
trical instruments, and Professor Thomson 
had to make a great many with his own 
hands. Perhaps, to give one an idea of the 
= advancement during the past 10 years, 

may state that a great many of the familiar 
words, such as volt and ampere, were at that 
time entirely unknown. e measured our 
current in webSers, and I think that the 
word ampere was not generally adopted 
until 1881 or 1882. The first machine which 
we built in the old factory was a one light 
machine, which weighed something like 150 
to 200 pounds. I remember well that we 
used to exercise our strength in attempting 
to lift it, and a great many succeeded. To- 
day, we are building machines weighing 
65,000 pounds, The output of those little 
machines ‘was one arc light, measuring, in 
our electrical nomenclature, 500 watts. To- 
day, the machines that I am speaking of will 
give an output of over 500,000 watts. This 
little machine, of which I speak, required 
about 11¢ to two horse-power to drive it, and 
the large machines we are building to-day 
require about 700 horse-power. 1 think, 
after the close of the year 1881, we had in 
use something like 100 are lights all told. 
To-day, I believe there is something like 
100,000 arc lights in operation. This gives 
you some idea of the growth of one com- 
pany and of one branch of its work, and 
there is no question but that the general 
electrical industry has developed in like man- 
ner. [Applause.] 

Mr. George M. Phelps: I ask the privilege 
at this time of presenting a resolution, lest 


I may not have another opportunity : 
Whereas, The members of the National Electric 


* Light Association assembled in its Thirteenth Con- 


vention have learned of. the serious illness of Mr. 
George Worthington, whose genial presence is 
missed by all, and whose conspicuous services to 
electrical i industries in promoting the organization 
of the Association is recalled by all, it is 

Resolved, That the Association hereby expresses 
its cordial esteem for Mr. Worthington, its appre- 
ciation of his many services and its heartfelt wishes 
for his early recovery of health and strength, and 
that the Secretary be uested to forward a copy 
of the resolution to Mr. Worthington. 


The resolution was seconded by Mr. Ralph 
W. Pope and carried unanimously. 

The President: First almost in the field of 
transmission and utilization of electrical 
energy for power purposes, and, I believe, 
the first to make a practical application and 
demonstration for the propelling of our 
street cars, is a gentleman whom we have 
with us to-day, so well known to you that I 
shall simply introduce him by calling his 
name—Frank Sprague. 

Mr. Sprague: I feel somewhat embarrassed 
Lt being called upon to speak here to-day. 

he request that I should do so has been 
somewhat sudden. While the hum of the 
motors may be called the song of emanci- 
pation, like the hum of many another song 
it is best when quietest. Since my musical 
education was early neglected I-am not able 
to compose a music to go with it, I once 
made the remark that F owed much to Provi- 
dence energy and the industries of Provi- 
dence for some of the earliest -success 
in electric railway work. A gentleman 
looked at me and said in a somewhat sar- 
castic manner, ‘‘I think you do owe much 
to Providence.” Our thoughts to-day seem 
to run in a reminiscent past, and I will in- 
dulge in a little bit in that direction myself, 
simply because the commercial history of 
electric railway is well known, while, per- 
haps, some of the inside history of it you 
do not know, and the story that | shall tell in 
avery brief way is nothing more or less than 
the story which is common to every earlier 
enthusiast in the commercial development 
of electric railway or electric light. I re- 
member, in 1879, I was on duty on board of a 
naval vessel of the United States on the 
coast of Japan. I had before that time been 
at the Naval Academy, graduating there in 
1878, and just at that time Edison, Bell and 
other electricians were prominent in the 
field, and there grew upin my mind a love 
for electrical matters and the desire to be 
associated some way with electrical develop- 
ments. The United States Navy Depart- 
ment at that time was not very encouragin 
to any such ambition. I went the way o 
all ot midshipmen and drifted out to 
Asia, but the sto came of the discoveries 
being made in electric lighting by Thomson, 
Brush and Bell, and they drifted out there 
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and I became very nervous under it and at 
that time was trying to invent an electric 
motor, and I meditated very seriously send- 
ing a request to the Navy Department to be 
allowed to come home on a'sailing vessel, as 
1 could not well afford to come home in any 
other way. Well, by some ‘good interven- 
tion, 1 was ordered back to the United 
States, and 1 went to Ansonia, Conn., and 
saw an experiment in the transmission of 
ower which ° greatly impressed me. 
r. Wallace, of Wallace & Sons, of 
Ansonia, is a man whose position in 
the history of this enterprise has never 
been fully appreciated. I went there, 
knowing him personally, and was taken 
through his factory, and he said: 
‘‘Sprugue, let me show you something.” 
He had one of those: old four-pole armature 
machines. He had it connected with a dy- 
namo. He turned on the current, and pretty 
soon this thing was running two or three 
thousand revolutions a minute. He said: 
*‘It is no good.” I said: ‘‘Why?” He 
said: ‘“‘I will show you;” and he turned 
to one of the men—a large, strong man—and 
said: ‘‘Get hold of the armature.” This 
armature, 1 suppose, was about 10 inches in 
diameter. He got hold with the brake on 
the arm of it and finally began bringing it 
down, lowering its speed, and finally brought 
it toa dead rest. In that simple experiment 
he outlined and he overlooked the most im- 
portant fact that he had to deal with—that 
the energy which was being developed was 
not the sule question to be considered, but 
there was also to be considered its torsional 
effort multiplied by the speed with which it 
was traveling. Had Mr. Wallace seized on 
that single point, or had I or had anybody 
else seized upon it at that time, the transmis- 
sion of power would have been very much 
advanced. Mr. Wallace, at that time, if I 
remember rightly, was building a machine 
invented by Mr. Farmer—certainly one of 
the earliest and most esteemed pioneers of 
electric sciencein this country. Mr. Farmer 
was then a crippled man confined to his 
chair. He was attached to the torpedo sta- 
tion at Newport, and he had invented a 
machine for use in torpedo work on board 
ship. One of his machines was one of the 
first machines that 1 ever had the pleasure of 
dealing with. With a lack, perhaps, of some 
little formality which is necessary in official 
life, I applied for a whole second floor 
of a machine shop in the Brooklyn Navy 
Yard. I think that was in 1880 or 1881. 
1 got one lathe and in that lathe I set up a 
Wallace.Farmer machine, and tried the first 
experiment I ever tried in the building of a 
dynamo or motor. My work from that time 
fell off. My duties cailed me out of the 
United States, and it was not until 1882, at 
the electrical exposition in London, that I 
was brought to a consideration of the tre- 
mendous advance that electricity was mak- 
ing. Few of you are familiar, perhaps, 
with the inside difficulties with which we 
bad to deal in the history of the electric rail- 
way enterprise, and the amount which it 
was necessary to conceal from the general 
public. The contract for the road in Rich- 
mond was taken in 1887. I had never seen 
the road. I remember to this day the im- 
pression that came over me. I had been 
talking with John Stephenson, the pioncer 
car builder of the United States, and he said, 
‘*I do not believe that any self-propelling 
car can operate under street car conditions. 
1 am acquainted with 14 of them in the city 
of Paris.” I said, ‘‘ Mr. Stephenson, there 
has been one difficulty with those—not one 
of them utilizes the weight of the car for 
purpose of traction.” The first machines 
that were built were built forstorage battery 
experiments'on the West End in Boston. 
Subsequently, when I went to Richmond, 
I saw a grade of 10 percent. My heart fell 
within me, and I said, ‘‘It is utterly impos- 
sible for any car to climb that bill.” I came 
back to New York and had some consulta: 
tion in a retired room in New York that 
settled this question. ‘‘ Is it possible for any 
car to mount a 10 per cent. grade?” Every- 
body said ‘‘Itis not,” and I confess that I 
myself thought it was not. ‘‘Shall we use a 
cable on that 10 per cent. grade and trust to 
electricity for the balance, or shall we change 
the gearing of the machine?” We had a 
single geared machine. Mr. Johnson,who I 
think is asort of John the Baptist in the 
electrical profession—a sort of forerunner of 
things—said we better find if we can 

et up the grade at all. Back to Richmond 
f posted. [ started out one night when there 
had been an election and when the streets 
were filled with a crowd of drunken men. 
We went down in great shape and then just 
before us was this grade. I said to the 
superintendent, ‘‘‘ We cannot mount it.” 
** Well,” he said, ‘‘it will go up and I will 
bet you five dollars I will take i - We 
started and we mounted the bill. hen we 
got to the top it had settled the question of 
traction on aten per cent. grade. It had 
settled likewise that the motors we had were 
altogether too smal] and too light, because 
they were hotter perhaps than the furnace in 
an electric. welding apparatus. On’ getting 
to the top we pee t the best thing we 
could do was to stand still a little while. I 
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remember one of my assistants, Mr. Greene, 
was with me. IL said to him, ‘‘ Greene, 1 
think we better send for some instruments, 
1 think a little accident has happened to one 
of the machines.” So we laid down in the 
bottom of the car until he brought those in- 
struments, ‘They were four strong mules, 
for 1t was necessary to get that car back into 
the car shed that night, As I say, we are in- 
debted very much to Providence skul and 
energy for the success of road. That fact 
brought me face to face with the fact that it 
was necessary to make a complete change on 
60 machines in Richmond in the matter of 
gearing. I was thoroughly at a loss what to 
do. ‘There was no factory that I could go to 
to vet that built, excepting one, and that was 
the shop of Brown & Sharpe, in this city. IL 
suid to the foreman, ‘*We have met 
the worst obstacle I have ever seen 
in Richmond. We have got 60 cars we are 
under contract to run. If we fail there it 
will delay the electrical development in this 
country ; we likewise personally will go up. 
Now, 1 said 1 have got everything at stake. 
My associates have got every dollar at stake. 
‘The electric railway in this country 1s liable 
to be at stake. I said the road has got to go 
and go it must. Will you do for me what 1 
ask, and put a8 many men and as much 
money and material at my command for 
24 hours a day as will be needed, until I re- 
cover the position we have lost?” He said, 
| will.” They went to work and made 
probably the most difficult piece of gearing 
they were ever called on to make. In the 
course of four or five weeks we started again 
in Richmond, on the 2d of February, 1888. 
The gearing had all stuck for lack of oil. 
Then the next thing we found was that the 
armatures were too large, and so we had to 
resort to electrocution—we had to cut off 
their heads. We were using a 450 ground 
circuit—a machine that was covered with 
waterand mud. Every field magnet had been 
wound and rewound three or four times. Our 
next experience was that our commutators 
were going to pieces. We had tried no less 
than v5 different kinds of trolleys, and had 
not got ove that would work reasonably 
satistactorily. We were attempting to ruo 
motors in both directions and with a brush 
that was difticult to handle, and after trying 
a vreat variety of brushes we finally settled 
upon square bars of brass about three-eighths 
of an inch square, and every time a car would 
go Ubrough the street you would see a shower 
of brass dust, so that we had the whole road 
marked from one end of the town to the 
other with a sort of golden path. The 
copper we were using was costing us 
$9 a day, and it was raw material. Subse- 
quently, we adopted the use of carbon. 
‘hat inside history of some of the work at 
Richmond has, of course, not ordinarily been 
told. I think the time has come now when 
there is no harm in its being told. I think 
that people would have looked on electric rail- 
ways as out of the question, if they had 
known of the straits we were going 
through. In the last three years you have 
become perfectly familiar with the first 
geared machine; that is, a machine that is 
concentrated on the driving axle and red 
to the car axle. It was built by the Brown 
& wae Company. They have one of the 
elevated railroad trucks in their shops some 
five or six weeks, and I think they are sat- 
isfied it will be the last they will have. The 
Armington & Sims engine was the first en- 
gine we ever had, and the engines put in 
in Richmond have never, to my knowledge, 
been changed or caused the slightest trouble 
from that day to this. The wire we first 
used was made by the American Electrical 
Works, in this city. The forgings we used 
were from Bridgeport, nearby. So almost 
all the material and the work done at Rich- 
mond either emanated from Providence, or 
from places within a short distance of it. 
There is a profession which owes much to 
the efforts of the electric railway people ; 
that is the legal fraternity. I see a repre- 
sentative here of an enterprise and industry 
with which we had some conflicts—the Bell 
Telephone Company. I have heard, since 
I have been here, a criticism that I should 
have been an advocate of an overhead wire 
—one only, remember—and had taken upon 
myself to get out an injunction against 
the Metropolitan Bell Telephone Company, 
of New York. About two or three weeks 
ago we had a very providential storm, and, 
in what I considered one of the most beautiful 
portions of New York,there wasa magnificent 
line of poles with 170 beautiful wires in all 
directions and one to cap them, making 171 
wires. A flaky fall of snow occurred, and 
we found this army of poles lying flat in the 
street. We thought that the telephone com- 
pany had so well built its line that Provi- 
dence never would aid us. But we immedi- 
ately had a meeting of property holders, and 
by the next morning we had an injunction 
against the erection or maintenance of any 
poles or wires on the street. I have been 
somewhat criticised, but I think it nothing 
more than turning the tables on that com- 
pany, which, for the two years, has 
been so successful in sitting down on the 
infringers of its patents. ‘nd I think the 
public has some reason to be satisfied, be- 
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cause the grounded circuit telephone is very 
largely disappearing from use, and that 
more perfect telephone service is being 
adopted ; and 60 per cent., if I remember 
rightly, of the lines in New York city are 
now underground, and we hope to see the 
balance of them there. As to the future of 
the electric railway, I heard with some inter- 
est what Mr. Monks stated. His objections 
to the double equipment have been based 
somewhat upon the cost. I think we all 


- know the experience that the electric lighting 


apparatus has gone through, and none of us 
can doubt from the experience the electric 
railway apparatus has gone through that it 
is going to be made more simple, lighter, 
stronger, more reliable and at much less ex- 
ee ; 8o that the objection which he raises, 

think, is not entirely a sound one. It is 
based upon _ results, not upon future 
promises. he gearing of the present 
motor will disappear from the electric motor 
of the future, and it is a very near future. 
lt will also be an electric motor driving 
direct without any reduction whatever. 
Its revolutions will be coipcident with the 
revolutions of the wheel. The day of the 
gearing is fast approaching, and those who 
have had experience of gears with electric 
motors can surely feel encouraged by that 
fact. Of late I hove been in exactly the 
position of Mr. Thomson, where the infant 
swallowed up the larger specimen, and I 
have also been very much in the position 
where the infant got very thoroughly swal- 
lowed up. But the electric railway problem 
in New York city, the question of rapid 
transit, is coming to the front. That we 
shall have there electric railway transit, I 
think no man who knows the future of this 
industry will doubt. What form it will 
take no man will tell. WhileIlam an advo- 
cate of one wire, if necessary, overhead, I 
am an advocate of everything being put 
underground as far as possible. I do not 
believe in the theory of God’s free airin New 
York city, where the air is monopolized by 
three things—buildings from 10 to 14 stories 
high, the elevated railroads and the Bell 
Telephone Company. But I believe in God’s 
free earth, where we can go independent of 
grades and independent of weather condi- 
tions. Wehave a most remarkable example 
of the perfection of that operation in Lon- 
don. I had the pleasure of visiting the 
Suburban and South London Railway under 
the guidance of Mr. Hopkinson, the engi- 
neer, and I told him there could be no ques- 
tion of the success of that enterprise. I 
think information since received cf the pro- 
gress has fully justified that prediction. 
I thank you, gentlemen, for your kindness. 
[Applause. } 

Mr. Weeks: It has been my experience in 
meetings that there are always brethren who 
require a little coaxing, and 1 rise to ask from 
you the privilege of the floor for a gentle- 
man from Chicago, whose modesty, charac- 
teristic of the city from which he hails, for- 
bids him to rise and ask that privilege for 
himself—Mr. F. 8. Terry. 


Mr. Terry : I thought at this time a few 
remarks on the preliminary organization of 
the National Electric Light Association 
would, perhaps, be appropriate and interest- 
ing, and I will occupy your attention only a 
very short time. In the latter part of Decem- 
ber, 1884, Mr. George 8. Bowen made the 


suggestion of calling the electric lighting 
companies doing business at that time to- 
gether, and, with them as a nucleus, to form 
an organization to be national in its char- 
acter and modeled after the then existing Gas 
Association, This suggestion was made to 
several of those interested in electrical mat- 
ters in Chicago, and it was finally decided, 
after many futile discussions, to call a meet- 
ing to perfect the necessary plans for such 
an organization, and a date was decided 
upon for this meeting. There was but little 
interest displayed in the matter, however, 
and so few were present that nothing was 
accomplished, and it gradually became un- 
derstood that the proposed plan had fallen 
through. In the early part of February, 
1885, the subject was again revived, and 
sufficient interest excited so that a meeting 
was held, eight or ten being present. I give 
the names from memory and my list may not 
be entirely correct: Mr. George 8. Bowen, 
Mr. C. C. Warren, Mr. M. A. Knapp, Mr, 
William A. Hammond, Mr. E, A. Sperry, 
Mr. A. K. Stiles, Mr. W. A. Kreidler and 
myself, all of Chicago. At the meeting it 
was decided to issue invitations for a Con- 
vention to be held in.Chicago and a Com- 
mittee on Invitation and Arrangements, com- 
— of Messrs. George 8. Bowen, E. A. 

perry and myself, was appointed. Of elec- 
tricals journals the first to take notice of the 
National Electric Light Association, and to 
publish the call for a meeting in Chicago, 
was the ELECTRICAL Review, of New York. 
The only meeting of the Committee of 
Arrangements was held at the office of the 
Electrical Supply Company, then located at 
No. 175 Lake street, Chicago, at which the 
form of invitation was arranged, and at 


which it was decided to correspond with 
some of the principal electricians of the 
country, uesting them to be present, if 
possible, and to read a paper before the Con- 
vention. The details incidental to preparing 
the invitations and issuing, as well as the 
correspondence in reference to the papers, 
were left to myself. As there were at that 
time no directory or list of electric lighting 
companies, we were obliged to depend on the 
books of the Electrical Supply Company for 
our list of names, and to more fully cover the 
field we took in addition to that list thecities 
in the United States with 20,000 inhabitants 
and over. In many cases we found it neces- 
sary to direct our invitations to the ‘Electric 
Light Company ” that we thought might be 
located in each of these cities. 

We entered into correspondence with 
Thomas A. Edison, Charles F. Brush and 
Elihu Thomson, requesting them to attend 
the Convention, and received replies from 
all three stating that they would be unable 
to comply with our request. 

About February 18, 1885, a meeting was 
held at the Grand Pacific Hotel, Chicago, 
and George S. Bowen was elected temporary 
chairman, and afterwards the organization 
was completed with J. Frank Morrison as 
president. While during the preliminary 
work we had much hope and some idea that 
certain good results would attend a confer- 
ence of all those interested in electric light- 
ing, we, none of us, of course, realized the 
extent of the benefit which would ultimately 
result. At that time each of us was inter- 
ested in our object of organizing a National 
Association, as we believed that it would be 
a good thing and of mutual benefit to all, 
and it seemed necessary that some one should 
start it. What this Association has grown 
into, the constantly increasing interest ex- 
cited by the present National Electric Light 
Association and its increasing scope of use- 
fulness can bear witness. 

Mr. Mason: I rise to make a suggestion, 
if you will permit me, and thatisif any 
members of the Association have valuable 
reminiscences, that they put them in writing 
and hand them to the Secretary, that wemay 
have the benefit of them in the report of our 
proceedings ; secondly, that we adjourn to 
meet at half past three o’clock. 

The motion to adjourn was carried. 


Wednesday Afternoon Session. 


The Convention was culled to order by 
— Perry. The following letters were 
read : 


Orrice oF Provipence Steam ENGINE Co., 
Providence, R. I., February 18, 1891. 
Marspen J. Perry, Esq., National Electric Light 
Association: 

Dear Sir—Will you allow us, through you, to ex- 
tend to the members of the National Electric Light 
Association, a cordial invitation to visit our works, 
and inspect the improved Greene engine in process 
of construction. 

We shall be glad to wel any ber of the 
Association at any time during their stay in this 
city. Yours very respectfully, 

PRovIDENCE STEAM ENGINE Co., 
Rathbone Gardner, Prest. 
PROVIDENCE YOUNG MEN'S CHRISTIAN ASSOCIATION. 


New BvuiILpine, 





3875 WESTMINSTER, COR. OF JACKSON STREET, 
Providence, R. I., February 19, 1891. 
Marspen J. Perny, Esq., President Electric Light 

Association: 

Dear Sir—In behalf of the Providence Young 
Men’s Christian Association, it affords me pleasure 
to extend to the delegates in attendance at the 
Convention of the National Electric Light Associa- 
tion, an invitation to visit our new building, at such 
time as it may suit your convenience. 

The building is open at all hours from 8 a. m. to 
9.30 Pp, m., and visitors will be welcome at any time. 
If the de should see fit to accept the invita- 
tion to visit the building in a body, we shall be 
pleased to make arrangements that will facilitate 
their seeing it without cenentaaney delay. 

Respectfully yours, 
Hami.ton 8. Conant, Genl. Secy. 

The President: If there is no other dis- 
position to be made of these communications 
they will be received and placed on file. The 
first item on our programme this afternoon 
isa paper by Professor Elihu Thomson on 
‘The Electric Arc and Its Use in “Electric 
Lighting.” [Applause. ] 

rofessor Thomson: Mr. President and 
Gentlemen—My object,in selecting the title 
of this paper was to have a brief review and 
go over the subject of the electric arc, and 
review some of its important features, par- 
ticularly as applied to lighting, and, at the 
same time, to study it in a scientific manner, 
so far as was possible within the limits of 
the time. On getting well into the matter I 
found that it was a much larger subject than 
could be handled in a single paper, and, as 
a consequence, I had to cut a good deal of it 
short towards the end. 

THE ELECTRIC ARC AND ITS USE IN 

LIGHTING. 

It_is curious that notwithstanding the 
fact that as a source of illumination the 
electric arc has been known since the begin- 
ning of the century, the scientific study of 
its nature has been but little pursued. It 
began to be known as a sort of scientific 
curiosity, being at first set apart as one of 
the many phenomena observed in the use of 
powerful batteries. It was not till about 20 

ears after its discovery by Sir Humphrey 
vy that any proposals were made to use 
it in lighting, and, subsequently, for many 
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ears it was occasionally employed either 
in lecture demonstrations or in obtaining an 
intense light for some special pu 3 

The efforts to use it in Maw smell led 
to the designing and construction of ma- 
chines on the magneto-electric principle to 
replace the cumbrous and costly batteries 
otherwise required. I remember vividly the 
hours of labor and time necessary to prepare 
a battery of 40 Bunsen cells for use in 
working a single small arc light for, at 
most, two or three hours. But I remember 
far more vividly the suffocating fumes and 
risk of acid spilling, with accompanying 
ruin concomitant on the taking down of a 
partially exhausted battery. Even to work 
with the arc for an hour or two was, how- 
ever, adjudged a sufficient compensation for 
the disadvantages in obtaining the current. 
All this has, however, been changed, and 
the past 10 or 15 years has made the arc as 
a source of illumination one of the indis- 
pensables of a progressive community. In- 
stead of the original, little short sticks of 
boxwood or charcoal used as *‘ points,” 
which were only “points” because it was 
not expected that the arc would be burned 
for more than a few minutes without ex- 
hausting the battery, there came later on the 
little hard carbon sticks about two inches 
long and ,*; inches square, sawn from hard 
gas-retort carbon, or from battery plates, 
and, lastly, came the moulded and forced 
carbons made from a paste in a powerful 
press, millions of which are now required 
every week to keep the lamps at present in 
use supplied. 

The charcoal points of Davy were touched 
together horizontally after attachment of the 
wires to the battery and were then separated. 
The stream of hot flame which followed or 
joined the points being deflected by air 
currents, took the form of an arch or curve 
which gave the name to the phenomena. 
Even with one carbon directly over the 
other, the curved form of the stream is the 
rule when the carbons are widely separated. 
Davy’s original experiment was made with 
a battery of 2,000 cells, with zinc and cop- 
per plates about six inches square, the ex- 
citing fluid being very dilute sulphuric and 
nitric acids. 

Davy’s description is as follows: ‘‘ When 
pieces of charcoal about an inch long and 
one-sixth of an inch in diameter were brought 
near each other (within the thirtieth or 
fortieth part of an inch) a bright spark was 
produced, and more than half the volume of 
the charcoal became ignited to whiteness; and 
by withdrawing the points from each other, 
a constant discharge took place through the 
heated air in a space equal at léast to four 
inches, producing a most brilliant ascending 
arch of light, broad and conical in form in 
the middle.” This was evidently a long- 
flaming and horizontal are. I find this form 
shown in a book published as late as 1846; 
Davis’ Manual of Magnetism. Indeed, I 
know of no more forcible example of the 
persistency of old ideas than is afforded by 
the accounts given in the books concerning 
the nature of the electric arc. The persist- 
ence of old cuts is also equally exemplified, 
even down to the latest publications, giving 
pictures of the electric arc. The carbons 
are generally shown crusted over with dense 
masses of impurities melted into globules 
or adhering to their sides (Fig. 1). Such 
figures would not now be recognized as re- 
sembling arcs formed with good, pure car- 
bons, such as must be used for commercial 
results in arc work. 

Figs. 2 to 4, inclusive, show the develop- 
ment at least in illustration concerning the 
electric arc. 

Fig. 2 is from Davis’ Manual, referred to. 

Fig. 3 is one of the figures showing the 
arc, taken from Ganot’s Physics, published 
in 1863, though the figure is from the 
seventh edition, 1886. It is virtually the 
former figure made vertical. 

Fig. 4 isa figure of a modern arc. 

In regard to the ideas put forward as to 
the nature of the electric arc, there is even 
a wider divergence than in the figures used 
for representing it. But these views are 
remarkable for their general inaccuracy or 
crudity and evidently have been handed 
down with modifications. Few of those 
who have written about the electric arc, at 
least in the text-books, seem to have had the 
courage to look at the arc, or they may have 
seen it ‘‘through a glass darkly and not 
face to face.” It would require too many 
and lengthy quotations to give these various 
views. In most of them the light of the 
arc is attributed to intensely heated carbon 
particles transported by the current from 
one pole to the other. In most of them the 
idea of carbon vapor as a possible factor 
never seems tohave arisen. Others attribute 
the arc to the heated air between the car. 
bons which carries carbon particles, some of 
which are burned. 

The following quotation from a book on 
electric lighting, published in 1884, is a 
type of many such accounts: 

‘* In arc lamps, as we have already stated, 
the resistance which converts the current 
into heaf is that of the heated air between 
the ends of two carbon rods, from one to 
the other of which the current passes. The 
light is produced by the incandescence of 
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the ends of the carbon poles, and of the 
minute particles of carbon which become 
detached and float in the heated air between 
them. The heated air containing the par- 
ticles of carbon forms what is called the 
electric arc.” 

Here the heated air and carbon particles 
floating therein are definitely stated to form 
the “electric arc.” Nothing is said of car- 
bon vapor having anything to do with it. 


Fie. 1. 


Even the statement that the positive car- 
bon burns twice as fast as the negative is 
very frequently found unqualified in any 
way whatever. The experience of the lamp 
trimmer is, I need scarcely say, not in ac- 
cordance therewith, the fact being that the 
rate of consumption, even in direct current 
arcs with the same size carbon in both 
holders, varied sometimes quite widely from 
the proportion stated. owever, we shall 
make better progress if we discard at once 
the older notions, and, adhering only to that 
modicum of truth which often accompanies 
error, supplant the error by the results of 
our own observations and experiments. My 
endeavor will, therefore, be to state as 
briefly as I can such views of the nature of 
the electric arc as seem to be borne out by 
observation during many years, and under 
greatly varying conditions of its production. 

Let an attempt be made to separate any 
part of a circuit in which the current is 
maintained by a sufficient E. M. F. or 
potential, and we find that if the separated 
ends are moved quickly we get a flash or 
spark of varying length which becomes a 
flame of great heating effect if the current 
be of large rate of flow. If the separation 
of the two parts of the circuit be made 
slowly a continuous flame or discharge will 
take place between the ends if they be not 
too widely separated, or so widely separated 
that the potential or pressure of the current 
is not sufficient to force current across the 
space. With considerable potentials and 
heavy currents a space of many inches may 
thus be bridged. Whether the separated 
ends be of iron, copper, carbon, platinum, 
zinc or other conductor, the hot discharge is 
still formed. Therefore, while the electric 














Fie. 2. 


arc is generally spoken of as that flux oc- 
curring between carbon ends separated, of 
course, it can not be so limited, and we fre- 
quently, therefore, refer to copper arcs, iron 
ares, carbon arcs, to distinguish one from 
the other. What then is the arc so formed? 
Is it heated air between the ends separated 
containing detached particles of the con- 
ductor in process of carriage, as was appar- 
ently thought for a long time to be the case? 
No, the are proper is composed of a stream 
of vapor arising from the actual boiling or 
vaporization of the solid or fused ends of the 
separated conductors. In so far as the sur- 
rounding air mixes or combines with this 
vapor stream it is modified by the presence 
of oxygen and nitrogen, but the air or any 
other gas is not essential to be present and 
is merely incidental to the formation of the 
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true arc stream in air. Indeed, it may seem 
strange to some to speak of vapor of carbon, 
copper, iron, platinum, etc., but their pro- 
duction is merely a question of temperature 
in any case. In the electric arc there isa 
real distillation of the conductors forming it 
and this accounts for the variation of color 
and temperature to be found in different 
arcs. The copper arc evolves a peculiar 
green light which is exceedingly trying to 











they are being replaced by the more efficient 
and completely developed. arcs called “‘long 
arcs,” which are so called to distinguish 
them from the ‘‘short arcs.” Returning to 
our separating carbons we find that as the 
space or arc is lengthened from the short 
arc condition we pass a stage of great flick- 
ering and unsteadiness and a fluctuating po- 
tential between the carbonsand then reach the 
stage of production of the long or quiet arc. 
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the eyes, as those who have experienced its 
effects well know. Zinc gives a whitish 
blue, while the carbon arc proper is purplish 
in tint. The arcs from various metals give 
in the spectroscope the characteristic lines 
of the vapor of each metal. 

As a curious incident, showing the pres- 
ence of the metal vapor in the arc, I may 
mention the fact that when by accident a 
person has had a portion of his clothing 
bathed for an instant in a heavy copper arc, 
caused by a short circuit of heavy current 
mains, there has been found a considerable 
deposit of copper, enough, in some cases, to 

ive the reddish color of copper to the sur- 
ace bathed, which if moistened turns green 
by oxidation. It also gives a deep blue to 
dilute ammonia in which it is washed, thus 
showing the presence of copper. In like 
manner these metallic arcs will give a de- 
posit of the metal on cold surfaces which 
they touch. 

It appears to be the positive pole which 
gives out the vapor stream. With carbon 
the positive vaporizes steadily and is con- 
sumed much faster than the negative. In 
the use of the arc, however, for lighting 
we have learned to distinguish between 
what is called a ‘“‘ short arc” and a ‘long 
arc” system. In short arc systems the car- 
bons are burned much nearer together than 
in the long arc systems. Let us suppose 
the case of two carbons touching each other 
with a current passing and then that we very 
slowly separate them, stopping to observe 
effects. When the contact is light before 
actual separation, a visible heating of the 
meeting ends is seen. On attaining a small 
separation the space between seems filled 
with hot vapor, and we have a short arc where 
the separation is, perhaps, not over 
two to three one-hundredths of an 
inch. There is also noticed an active 
transfer of carbon from the flattened 
end of the positive, and a deposition 
of copper on the end of the negative 
carbon. This deposited carbon 
takes the form of a mushroom end 
after a time and breaks off. Mean- 
while, combustion goes on at both 
poles and wears away the sides of 
the positive carbon, while the trans- 
fer of carbon wears away its tip or 
crater. The burning also wears 
away the negative at the sides, while 
the tip is built up by the mush- 
room deposit from the arc. But the cutting 
in of the negative finally severs the mush- 
room tip and it falls away. Hence, both 
carbons are eventually consumed. To de- 
velop a short arc there is required a little 
over half the potential that is needed fora 
long arc, or about 25 volts, more or less, 
and, therefore, to give out equal heat energy 
in the arc, the current must be double in the 
short arc over what it would be in the long 
arc. The short arc is subject to the objec- 
tion of a continual frying sound emitted and 
great variations of luminosity ; it requires a 
very dense and hard carbon to conduct the 
current without great loss, and involves line 
lass of at least four times the amount with 
the long arc if canes gauge wires be used. 

In fact, while in the past such arcs were 
common, their number is diminishing, as 
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With 10 amperes the separation may now be 
about one-sixteenth to one-tenth inch or more. 
Smaller currents require less separation and 
larger ones an increased separation. At this 
stage the arc is quiet, with good, pure car- 
bons very steady, and the potential differ- 
ence remains at about 45 volts, if, of course, 
the carbon is properly fed to make up for 
combustion. e perfect arc is really a 
beautiful phenomenon. While the positive 
carbon still loses by volatilization from its 
tip or crater and by combustion from its 
sides, the negative gains no deposit but 
wastes at a less rate than the other, and by 
combustion only. The carbon vapor car- 
ried off from the positive is consumed by 
the oxygen of the air before it can deposit 
on the negative. Hence, the outer zone of 
flame, which can easily be distinguished 
from the contral zone or arc flux proper, is 
probably a zone of combustion similar to 
that existing in ordinary flames. The re- 
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moval of carbon by vaporization from the 
positive end, gives rise to the crater or cup 
which is so prominent a feature of carbon 
arcs produced by continuous currents. The 
size or area of the crater is a rough measure 
of current strength, but varies with different 

ualities of carbon. With very long arcs 
the crater or hollowed end disappears and 
the ends become rounded. A well formed 
crater with the arc or flame confined thereto 
means usually a steady light, since the chief 
source of light in an electric arc is from the 
positive crater which shines like a diminu- 
tive sun and represents the hottest part of 
the are. The vapor light proper or flame 
light is comparatively very feeble and of a 
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purple quality in air. Hence, the are light 
is as truly an incandescent source of light as 
is the incandescent carbon filament, with 
the difference that to run the latter at the 
temperature of vaporization or boiling point 
of carbon, so to speak, means instant de- 
struction, while by the necessities of the 
case the light obtained from the arc is 
chiefly that emitted from a surface of car- 
bon at its temperature of boiling, or more cor- 
rectly, of sublimation at atmospheric press- 
ures, This temperature is exceedingly high, 
and accounts for the well-known superior 
economy in light production of the arc over 
all other kinds of lighting. The tempera- 
ture of the positive carbon crater is so high 
that the carbon exists there in a soft or 
plastic condition capable of receiving an 
impression like putty. I have proved this 
with very large arcs of 150 to 200 amperes, 
by suddenly forcing the carbons together 
when the current had been cut off, and find- 
ing that they would fit each other perfectly, 
the negative impressing its form on the 
positive crater. 

As an interesting fact in this connection, I 
may state that I have been able to bend car- 
bon sticks of three-sixteenths to one-quarter 
inch in diameter by passing current through 
them of sufficient amount to almost vapor- 
ize the sticks and cause them to emit an in- 
tensity of light approaching that of the arc. 

These facts would point to the possible 
fusion of carbon into liquid carbon at arc 
temperature under a high pressure of inert 
gas. No one has as yet seen carbon in this 
liquid condition, and the electric arc alone 
has made us acquainted with carbon vapor. 
One cannot fail to be impressed with the 
fact that the conveyance of carbon in the 
arc has a striking resemblance to a plating 
process where metal is taken up by the bath 
from the positive plate and deposited on the 
negative. Inthe arc the hot vapor steam 
of flame takes the part of the bath and prob- 
ably acts by molecular interchanges of car- 
bon atoms in molecules of carbon to cause 
the transfer which occurs, just as in the 
plating bath the molecules of the plating 
compound are polarized and allow atomic 
interchange which results in conveyance of 
metal through the bath. 

Another curious fact in relation to the arc 
is the distribution of potential in it. Dr. J. 
A. Fleming has recently shown that the dif- 
ference of potential between the positive 
carbon and the arc flame is about 40 volts, 
and the few volts which express the differ- 
ence between the flame and the negative 
make up the total potential, say 45 volts. 
Hence the real work of the arc is not in the 
flame, the energy is not used in overcoming 
flame resistance, but chiefly in vaporizing 
carbon in the positive crater. It is certainly 
not strange that with 40 volts and, say 10 
amperes, or 400 watts, expended virtually 
at the crater surface of the positive carbon, 
the temperature and Juminous effects should 
there be so great. 

The distribution of potential in the arc 
just noted was also brought out about the 
year 1884 in some testimony in an interfer- 
ence in our patent office concerning an arc 
lamp cut-out which I had invented and 
which took advantage of the potential dif- 
ferences between the carbons and the arc 
flame to cut out the lamp when the arc was 
too long. It is, of course, well known that 
the value of an arc light for general illumina- 
tion is greatly enhanced by the fact of the 
distribution of light being mainly in a down- 
ward direction in continuous current arcs, 
This, of course, follows from the fact of the 
positive carbon crater being above, such 
crater being the part from which most of 
the light comes. 

This matter has been quite thoroughly in- 
vestigated and many diagrams of distribu- 
tion are to be found in the literature of the 
subject as published from time to time. 
They show that with the long arc the maxi- 
mum intensity of light is from 40 degrees to 
60 degrees downward from the horizontal, 
and that the horizontal intensity is generally 
much less than one-half as great, while, of 
course, the intensity diminishes above the 
horizontal direction and ultimately becomes 
zero before reaching the upward vertical 
direction. In like manner, the approach to 
the downward vertical from the direction of 
maximum intensity is attended with similar 
rapid diminution. 

he spherical candle-power of arc lights 
would, therefore, be only a fraction of the 
rated candle-power which is generally taken 
at the maximum light obtainable in the best 
direction from the particular arc or kind of 
arc in question. 

For this reason, the term 2,000 candle- 
power arc has little significance as indicating 
the illuminating power of an arc. It isa 
convention only, and a poor one at that. It 
is now generally taken to mean an arc with 
10 amperes and not less than 45 volts poten- 
tial difference between the carbons, or a 450 
watt arc. The quality of the carbons will 
determine whether the 450 watts will be ex- 
pended in obtaining the most light or not, 
or whether that light will have a maximum 
intensity at one angle or another within cer- 
tain limits. 

When arcs are operated on by alternating 
currents, the effects mentioned are only par- 
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tially exhibited and the phenomena of the 
crater are, of course, masked or obliterated 
on account.of reversal of function of the 
carbons. Unless the alternations are rapid 
such arcs are liable to extinction at the zero 
points of current, particularly when run in 
a draft of air. A strong draft of air ora 
displacing magnetic field may, of course, so 
disturb an are as to cause its extinguish- 
ment. 

In the early years of the growth of arc 
lighting, as a means of illumination, the 
effects obtained were not of the best. Un- 
steadiness was the rule, and it required 
much persistent effort to discover the causes 
and find the remedy. 

The prominent defects were, and, we may 
add, are still, hissing, sputtering, flaming 
and general unsteadiaess. Hissing or frying 
comes, of course, with too short an arc, anc 
may be connected with too vigorous vapori- 
zation. They may also be due in some cases 
to a carbon of too coarse a grain. Sputter- 
ing may arise from impurities in the car- 
bons, and flaming from too long arcs, from 
impure carbons, or from carbons insufti- 
ciently baked and containing unexpelled 
gases. Running an arc ata length between 
the long are condition and the short arc con- 
dition may cause great unsteadiness of light. 
There is in fact a critical point in the length 
below which there is a considerable fall of 
luminosity and a drop of nearly one-third of 
potential. Asan arc lengthens by combus- 
tion of its carbons beginning below this 
critical point, great unsteadiness will be 
manifested on arriving at the critical state, 
and a little longer arc brings about a sudden 
and very marked increase of potential, of 
illumination and of steadiness. 

Any observer may easily detect these con- 
ditions without special effort. The earlier 
carbons used with arc lamps in the United 
States were both badly conducting, impure 
and badly made. Copper coating was a 
necessity. French or Carre carbons were 
much better, but were too costly to import. 
The use of the petroleum carbon, or the 
carbon obtained by the carbonization of the 
tarry residue left in the distillation of crude 
oil, made a wonderful difference in the 
purity of the carbons, and improved ma- 
chinery gave accuracy of form and cheap- 
ness. ‘To one familiar with the former cost of 
the same carbons for battery arcs the reduc- 
tions in cost are very striking. Carbons 
three-sixteenths inches square cost a number 
of cents an inch before the year 1878. 

Another important matter in relation to 
carbons is that the size of section or diameter 
must be proportioned to the current used. 
Where attempts have been made to prolong 
the hours of burning of a carbon by enlarg- 
ing its diameter beyond certain limits, it has 
resulted in injury to the character and dis- 
tribution of the light. Large diameters of 
carbon may burn too blunt to let the light 
out between them. 

Likewise, where attempts have been made 
to prolong the hours of use by employing a 
harder or denser carbon than before, it has 
frequently been found that a sacrifice of 
light has been incurred, rendering the 
results much less satisfactory. 

One of the chief obstacles to the employ- 
ment of quite small arcs with currents of 
three or four amperes is the difficulty of 
obtaining suitably uniform carbons. 

Arcs of even as low as two amperes at 45 
volts are easily produced, and such small 
arcs might even have commercial utility if 
the difficulties in relation to carbons were 
removed. Anarc consuming 90 to 100 watts 
means, of course, about seven or eight to 
the electrical horse-power. 

On the other hand, very large or heavy 
current arcs are difficult to control. They 
are apt to be unstable at times, and when 
they get to hissing, or rather roaring, it is 
difficult to restore quietness and steady 
action. The introduction of cored carbons 
for the positive has, however, done much to 
remedy the difficulty, and, indeed, to render 
it possible to obtain very uniform results 
from arcs in general, wherever such results 
are indispensable. The introduction of the 
central soft core into the carbon seems to 
locate the are centrally, hold it from flutter- 
ing or shifting its position on the end of the 
positive ; in other words, the core fixes the 
position of the crater and so benefits the 
light. 

It follows from the fact that the voltage 
required to sustain an arc with large or 
small currents ranges about 45 to 50 volts 
that the larger the current passing in an arc 
the less its electrical resistance. Hence, 
well developed ares with four amperes will 
have about 11 ohms, with 10 amperes 4.5 
ohms resistance, and with 100 amperes .45 
ohms. This fall of resistance with increas- 
ing current is easily explained by the broad- 
ening or thickening of the arc stream and 
the widening of the crater on the positive 
carbon. This widening of the crater also 
gives increased illuminating power without 
increase of temperature. It is probable that 
the actual crater temperature is as great in 
the small arcs as in the large ones; in fact, 
this is implied by the quality of the light 
remaining the same. Nevertheless, the 
larger the arc the greater the economy or 
the greater light giving power per unit of 
energy. This would naturally be expected, 
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as the concentration of heat and lessened 
chances for escape of heat by convection 
and conduction would conduce to that re- 
result. 

The fall of resistance with increase of 
current has an important bearing on the 
construction of dynamos for arc lighting 
and the running of lamps on constant po- 
tential or incandescent circuits, and will be 
referred to later on. Attempts have been 
made at various times to save carbons in 
arcs by excluding the oxygen of the air 
which is the cause of their waste or con- 
sumption by burning. The gain has not 
apparently compensated for the disadvan- 
tages incurred, particularly as the total 
exclusion of oxygen means that the carbons 
become blunt. They would be prevented 
from pointing themselves or acquiring 
tapered ends by burning, a condition essen- 
tial to good working and distribution of 
light. Even when the arc is formed in a 
vacuum, the carbons, though not burned, 
are slowly consumed and carbon deposited 
as a soot on the sides of the vacuum cham- 
ber, an effect consequent upon the vaporized 
carbon in the arc being carried off and con- 
densed again as soon as the vapor escapes 
the heat of the arc stream. 

In fact, I found it impossible to coat ob- 
jects on the inside of a bulb with silver or 
other metals volatilized suddenly by arcs in 
vacuo, and have obtained in some cases co- 
herent brilliant deposits. The metal is 
raised in vapor as a metallic arc, and distils 
and condenses on the surfaces near at hand. 

Before passing to the consideration of the 
running of arc lamps in series, or in multi- 
ple, and the conditions to be fulfilled in each 
case, we may state that although in ordi- 
nary cases an arc is formed by a single pair 
of electrodes or carbons, and by a single cir- 
cuit current, compound arcs, or arcs pro- 
duced by combinations of two or more cur- 
rents with three or more electrodes are pos- 
sible. Iam not aware that any others than 
myself have experimented in this direction. 
I have, however, produced lights with two 
positives and one negative, with one positive 
carbon or crater and two, three or more nega- 
tives and with two positives and two nega- 
tives. I have caused arcs to cross each 
other, as when four carbons are used, point- 
ing towards a center, the two pairs opposite 
being respectively connected with different 
circuits. In this way direct arcs have been, 
as it were, mixed with alternating arcs and 
a curious compound effect produced by 
crossing two arcs made with two alternating 
currents, the waves of which are displaced 
in phase. Without going fully into these 
experiments, I will present figures showing 
two good examples. Fig. 5 is formed by 
two currents sent into a positive P and divid- 
ing, after passing the crater, into two streams 
going to the two negatives. In this case 
the positive crater is fully exposed horizon- 
tally, and gives a most intense light in a 
direction forward. Such an arc is well 
adapted for projection by mirrors or lenses. 

Fig. 6 shows the arc formed by cross- 
ing two alternating currents out of phase. 
In this case there is at successive times an 
exchange of current between all four car- 
bons in varying directions so that the arc 
flame becomes, as it were, a ball or disk of 
very hot flame, supported by the four car- 
bons. These experiments have not been 
fully described as yet, owing to the lack of 
time, but they show very well that even 
when we have fully studied the single, sim- 
ple arc we will not then have exhausted the 
subject, as these compound arcs may be va- 
ried in character to a great extent and pre- 
sent new effects. 

In regard to that portion of our subject 
which concerns the use of the electric arc 
for lighting, it is true that there is a wide 
field before us. I cannot hope to do more 
in this paper than to outline in addition to 
the considerations already alluded to some 
of the other prominent features of the sub- 
ject. It is well known that by far the 
arger proportion of electric arc lights in 
operation is run on circuits of constant cur- 
rents, the lights being in series. 

If arc lamps be connected in parallel, as 
on low potential incandescent mains, special 
devices are required to keep the current 
supplied to each lamp at the right amount. 

It may appear at first to one who has not 
had occasion to closely study these matters 
that, given a constant potential circuit of 50 
volts, arc lamps requiring 50 volts could be 
connected in multiple or parallel without 
difficulty. The fact is, however, that the 
condition of electric arcs being supplied 
with a constant potential involves a theoret- 
ical impossibility. Theoretically, such an arc 
would take an infinite current and energy. 
Practically, the current in an are with con- 
stant potential becomes very heavy, and if 
the carbons be separated to cut the current 
down as by a lamp magnet mechanism, a 
condition of fluctuation and instability re- 
sults. This isa direct consequence of the 
fact before stated, that the resistance of an 
arc is not like a wire resistance, but falls 
with increase of current, and vice versa. For 
stability, the resistance should not be depend- 
ent wholly on the current passing. To 
remedy the instability, a resistance known 
asa ‘choking coil” or ‘“‘sluggishing coil” 
is inserted in the arc branch and the poten- 


tial raised, say, to 65 or 70 volts. Under 
these conditions, that is, with a resistance 
taking up 15 to 20 volts in series with the 
arc, it may be run in multiple with incandes- 
cent lamps or with other arcs. Thefe is, 
however, a waste of energy equal to the 
product of the current strength by the loss 
of potential, 15 or 20 volts, in the resistance. 
A great deal of useless experimenting has 
been, and probably is yet, carried on with 
the vain endeavor of getting rid of the re- 
sistance or choking coil in this case, but the 
difficulty is inherent in the nature of the arc, 
the relation of resistance to current giving 
rise to instability of current in the arc. 

Similarly, not all dynamos, even if of 
sufficient potential, will run arc lamps in 
series. Arc machines require special prop- 
erties, or the current will be unstable and the 
lights will fluctuate or ‘‘surge,” as we some- 
times call it, possibly to an extent amount- 
ing to extinction and relightings occur- 
ring at short periods apart. This action, like 
the other, is dependent on the relation of 
current and resistance as inherent in electric 
ares, and the series of lights would in each 
case require dead resistance up to a certain 
amount in circuit to render the current 
stable. Then whether a series be operated 
or a single arc be operated, either a dead re- 
sistance must exist in circuit or the current 
supplying apparatus must have special prop- 
erties. he arcs produced from batteries 
were stable because the resistance of the 
battery itself was sufficient to ensure this. 
Arcs are not stable as fed from accumula- 
tors of very low internal resistance unless 
the arc is one of enormous current. 

Briefly, the property required to be 
possessed by an arc dynamo is that as its 
current rises above the normal, the electro- 
motive force must fall; as the current dimin- 
ishes to a little below the normal, the elec- 
tro-motive force of the dynamo must rise. 
It is not sufficient to secure this changing 
E. M. F. by regulators, as they are generally 
behind time for causing stability ph ec 
however well they may operate to regulate 
for varying numbers of arcs in the series to 
be supplied. 

The properties of dynamos are sometimes 
expressed by what are called ‘‘ character- 
istics,” or ‘‘ characteristic curves.” obtained, 
for example, by laying off vertically or on 
the ordinates the electro-motive forces cor- 
responding to varying currents given out by 
a machine, which currents are laid off hori- 
zontally or as abscisse. In arc machines 
the curve so produced is convex upward and 
droops at its outer end}, Fig.7. Assumin 
normal current at 10 amperes and an E. M. F. 
of 500 volts at 11 amperes, the E. M. F. may 
have fallen to 420 volts, and at 9 amperes 
risen to 530. We would then be working 
on the ‘‘droop” a to d of the curve when at 
10 amperes; and such a machine is stable as 
to current for running arc lamps. There 
appears to be required not merely a droop 
in the curve for securing stability, but more 
than a certain amount of rate of droop or 
dip. If the line could be made to droop or 
dip vertically after passing the normal cur- 
rent, the machine would regulate without a 
regulator, or be a constant current auto- 
matic machine. In what respect then do arc 
dynamos differ from others to produce this 
relation of droop in the characteristic curve? 
Without doubt the effect is mostly due to 
the reactionary effects of the armature on 
the field, which effects in arc machines are 
made greater than in others, and the field 
magnets meanwhile are frequently saturated 
magnets, so called, and not greatly sensitive 
to the current in their coils. The armature 
of an arc machine is indeed so powerful an 
electro-magnet that it is able to control the 
magnetism of a portion of the field in which 
it turns. A sort of balance of magnetic 
forces is established at certain portions of 
the field, which on an increase of current in 
the armature, produces polarity opposing 
the field polarity at the portions mentioned, 
such as will cut off some of the lines of mag- 
netism from entering the armature core, and 
so lower its electro-motive force; while a 
lessened current in the armature will weaken 
its polar portions, and an increased number 
of lines will enter the armature core from 
the field, and so increase the electro-motive 
force at the brushes of the commutator. In 
the Fig. 8, the portions at K K are those 
at which the balance or conflict of opposing 
poles of armature and field magnet exists, 
namely, at those portions near the diameter 
of commutator or position of the brushes on 
the commutator. 

Could the droop or fall in the character- 
istic curve be made a vertical, as stated 
before, then we should have a self-regulating 
machine not needing a regulator to preserve 
a constant current under all loads. This 
condition is more easily arrived at in alter- 
nating machines, one of the first, if not the 
very first, example of which is found in the 
Chertemps-Dandeu machine which was first 
tested by Robert Sabine, as described in 
Dredge’s Electric Illumination, vol. 2, 1885. 
This machine had the remarkable property 
of permitting 10 arc lamps to be cut out 
or put into its circuit in series in any way 
without causing a variation in current 
strength of more than 10 per cent. The 
interactions occurring between the armature 
and field accounted for this regulating 
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property. In these cases the armature cur- 
rents react upon the field with a force pro- 
ducing at times a balancing of magnetism 
between the two. The distortive power of 
the armature upon the field is made very 
great, which amounts to the same thing. 

In the recent alternating machine for con. 
stant current, brought out by Mr. Wm. 
Stanley, we have an excellent example of 
the application of similar principles of con- 
struction, together with the difference that 
the arc lights which were fed direct in series 
from the Chertemps-Dandeu machine, are 
run from transformers with the primary 
coils in the Stanley apparatus. 

The relation of current to constancy is, 
however, in continuous current dynamos for 
arc lighting generally effected by regulators 
as they are called, which so pe the dy- 
namos on a slight increase or decrease of 
current as to raise or lower its electro-motive 
force according to the resistance in circuit 
or speed, 

In one form of regulator the effect is ob- 
tained by changing the field magnet strength 
by automatic mechanism, weakening the 
field when lamps are. cut out and strength- 
ening it when lamps are added to the cir- 
cuit. Another means of regulation is the 
rotation of the commutator or brushes so 
as to take current from positions corre- 
sponding to increased or decreased electro. 
motive force in such a way that the current 
obtained is constant. The former method 
first appeared in the Brush arc apparatus 
and the automatic commutator brush move- 
ment in the Thomson-Houston machines. 
The latter method renders the machine com- 
pletely automatic under variations of load, 
while in the former there is still required a 
manual spark adjustment of the brushes as 
the field magnet is altered in force under 
different loads. The two methods were 
subsequently combined by the writer in 
conjunction with Mr. E. W. Rice, in such a 
way that the necessary brush adjustments 
were made automatically at the same time 
with the variations of the field under different 
loads. This combined method has been 
used for some time past in the Excelsior 
machines constructed under the patents and 
designs of Mr. Hochhausen, whose name is 
so well known in connection with arc light- 
ing and plating and other electric apparatus 
in this country. On account of the fact 
that with the addition of arc lights in a 
series, a higher and higher potential differ- 
ence is required at the terminals of the 
dynamo, it becomes a question how far this 
increase may properly be carried. It is not 
unusual in the present practice to run from 
50 to 60 lights in a series, each demanding 
from 45 to 50 volts, or a total of, say, 3,000 
volts, In going beyond this amount the 
difficulties of insulation are greatly increased 
as well as the dangers of high potentials, 
while the consequent risk of breakdowns, 
resulting from failure of insulation or leak- 
age, are often sufficient to offset any savin 
of wire conductor that might be Babies. 
by running more lights in series. Instances 
have occurred in which, with ordinary 
wiring and precautions, 120 to 150 arcs have 
been run for days together, but such a 
practice is to be condemned as involving 
hazard of all kinds. 

It has been supposed by some electricians 
that there existed a peculiar fitness for arc 
lighting in series in dynamos of the open 
coil type, such as the Brush or Thomson- 
Houston, over those of the closed coil types, 
such as the Gramme or Siemens forms. 
Whilst, personally, I have never been pre- 
pared to admit this peculiar fitness, con- 
structors of machines of the closed coil types 
have certainly succeeded in removing any 
doubts on that score. Mr. J.J. W has, 
in building his form of Gramme machine up 
to the highest capacities for series work, taken 
a leading position in this respect. In fact, 
the simplicity of the commutator and the ease 
of insulation of machines of the open coil 
type, undoubtedly rendered them more capa- 
ble of retaining insulation at higher poten- 
tials than the early commutators with nu- 
merous segments used on Gramme and Sie- 
mens machines, As such commutators were at 
first constructed. Likewise improved meth- 
ods of insulation and winding have gone far 
to put both types of machine far in advance 
of what they were formerly. While on this 
subject of arc machines, it may be well to 
say a few words as to the action of flashing, 
which can occur in all machines of high 
potential under certain conditions. In the 
first place, the term flashing. as here used, 
is not intended to refer to sparking at the 
commutator, but rather to a flash or con- 
tinued spark carried over during revolution 
of the armature from one brush towards the 
other, either all around the commutator or 
part way only. This action occurs when 
any two successive segments in the com- 
mutator continue their discharge one to- 
wards the other over the insulating space 
between them during a considerable part of 
the revolution. An arc forms in the slots or 
between segments and moves with them. 
This action, while not very damaging where 
the segments are massive and insulated with 
air apnea, is more serious with insulation fill- 
ing between the segments, as it is apt to 


cause a burning out, and either short uit 
the armature coil sections by connecting the 
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segments or seriously roughen the edges of 
the segments and the face of the com- 
mutator. 

Bad setting of brushes may both cause 
sparking as well as flashing, and dirt, in 
some cases, or too much oil, may cause it. 
Slipping of belts or sudden fluctuations of 
speed may also provoke it. Ora machine 
overloaded may flash by an opening of cir- 
cuit due to too many lamps, the electro-mo- 
tive force required for which number the 
machine cannot maintaip. The presence ina 
circuit of one or more lamps which do not 
feed properly, may cause momentary cessa- 
tions of current and flashing to occur, 
especially when the machine is carrying its 
full load. With allarc circuits there should, 
of course, be a surplusage of capacity on the 
dynamo, 7. ¢., the machine should not be 
run to the limit of its electro-motive force. 
It has become customary with the best 


makers to so rate this capacity that there 
will always be a margin of excess to meet 
contingencies. The line resistance may, of 
course, be, in the case of long circuits, such 
as to cut down to a considerable extent the 
working capacity or number of lamps in 
series which can be run from the dynamo, 
and due allowance should always be made 
for this resistance in estimating the true 
capacity. Instances are not uncommon in 
which by improving the contacts of switches, 
hangers, joints, etc., a gain of two or three 
lamps may be made in circuits of 50 or more 
lamps in series. An improvement in the in- 
sulation of a line will often have a similar 
effect in adding to the apparent capacity. 
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lected will depend largely on the conditions 
of use, assuming both to be equally well 
constructed and kept clear. Into these 
questions, however, we cannot now enter. 

Arc lamps may also be divided according 
to the way in which the magnet system 
acts to control the feed of the carbon. Be- 
fore arc lamps were run in series, it was 
sufficient to have the controlling magnet in 
the main circuit, and this was the case in al- 
most all the older forms of lamp. The 
Lacassagne and Thiers lamp of 1856 was a 
notable exception, in that the control of the 
feed was differential or dependent on the 
difference of power between a main circuit 
coil and a high resistance shunt circuit 
around the arc. 

I have, in fact, made an exact reproduc- 
tion of the Lacassagne and Thiers lamp 
according to their patent specification, and 
have found that its action is perfect when 


» &. 


used in series with other lamps, except that 
it requires to be helped to separate its car- 
bons. If the carbons are quite pointed at 
the start, even this is unnecessary, as the 
points soon heat and burn away and form the 
arc. The feeding depends on the flow of 
mercury through a small valve, which is 
adjusted by the differential magnet system, 
and the feeding is so continuous and imper- 
ceptible that the arc is beautifully steady 
and constant in length. 

At the present time, the differential lam 
magnet system is of several kinds, accord- 
ing to the relative disposition of the main 
and shunt coils. 

Inthe commercial Brush arc lamps they 
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I had intended at the outset of this paper 
to discuss, in a general way, the question of 
the different types or classes of lamps used 
for arc lighting. It is a department of the 
subject which is of considerable importance, 
but I find that the paper has become too 
long rapt f and, for the present, I will 
simply allude to one ortwo general features. 
Concerning the manner of feeding the car- 
bons, the mechanisms in use may roughly 
be divided into clutch and gear mechanisms. 
Among clutch mechanisms we find certain 
well known forms, while the gear mechan- 
isms best known are of the escapement 
order. Both types have undergone many 
modifications, and combinations of the two 
exist. 

Whether one or other type is to be se- 


are disposed one over the other on the same 
axis and affecting the same magnetic cores. 
The only objection to this disposition, which 
has the advantage of simplicity, is that the 
shunt circuit can never act positively to feed 
the carbons or release the clutch or gear, 
but can only weaken the effect of the main 
coil or overpower its lighting or separating 
action on the carbons. 

Other forms of differential lamp embody 
the two circuits acting on separate magnets 
pulling in opposite directions, the main cir- 
cuit to separate the carbons and the shunt 
to feed them. In this case the action of the 
shunt is more definite and positive, as it is 
not limited simply to overcoming the force 
of the direct or main magnet. 

A third arrangement involves the applica- 


tion of the repulsive action of the two coils 
as when the direct coil is wound on fixed 
—- and the other, or shunt, upon the 
fi controlling armature therefor and 
tending to cause repulsion of the armature 
from the main magnet. This arrangement 
is both simple and positive in its action. 
The differential types of lamp act well 
when the curcuit current is kept constant 
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which otherwise holds the spring from act- 
ing; shunt magnet acts against the spring 
to feed and regulate length of arc. 

One carbon, ——— the lower, sepa- 
rated by main magnet, while the other holder 
is released for feeding only, such feeding 
being under the control either of a differen- 
tial system or a shunt magnet only. 

Carbons separated by main magnet which 
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and require readjustment generally for each 
Gangs of current strength by which they 
may be operated. Hence, if a portion of a 
line be leaky, the lights are apt to burn 
badly owing to diminished current, while 
the dynamo may be furnishing full current. 
Of course, such a line ought to be con- 
demned and its insulation improved. Never- 
theless, I have frequently seen lights suffer 
from leakage on extended circuits in cities, 
especially in very wet weather. This is a 
state of things which the line superintend- 
ent can do more than any one else to correct, 
by attending to the correct disposition of 
the wiring, and its character as regards 
leaks. 

The type of arc lamp in which the shunt 
magnet alone controls the feed of the car- 
bons is not sensitive to slight variations of 
current, but maintains a full quiet arc with 
the current it gets. This is because the 
main current is not concerned in the feeding 
action, but the action is solely dependent on 
the potential difference of the carbons. 
Hence, its behavior is, on the whole, more 
uniform than the differential type, and 
within limits it does not require readjust- 
ment for different current strength. 


lifts the shunt and its armature together, 
while the shunt magnet armature, acting on 
the feeding mechanism, controls the arc and 
feed of the carbons, 

Carbon feeding mechanism independently 
attached to main magnet armature and to 
shunt armature, so as to receive opposite 
movements of separation and feed from 
each, respectively. 

Carbons separated by a feeding mechan- 
ism moved by the main magnet and fed by 
a further movement of said mechanism, 
causing release or return of same under the 
accumulated force of both shunt and main 
magnets acting in the same direction. 

Differential clock gear for separation and 
feed of carbons under control of the regulat- 
ing magnet system, either simple or differ- 
ential. Some of the older clock-work lamps 
embodied this principle. 

Carbons controlled by armature of a small 
electric motor under control of a differential 
field which turns the armature in one direc- 
tion for separating, and in the other or re- 
versed direction for feeding the carbons. 
Tchikoleff’s early lamp was of this type. 

Carbons controlled by a motor running at 
a certain speed when the arc is of normal 
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This principle has been extensively intro- 
duced in the Thomson-Rice lamp of the 
Thomson-Houston Company. In this lamp 
the carbons are separate at the start and are 
brought together on the first passage of the 
current, after which they separate solely 
under the influence of the shunt circuit 
magnet, and the feed is likewise controlled 
thereby. The carbons in these lamps are 
not so apt to slide by or alongside each other 
by jarring when no current is on the lamp, 
as may occur, particularly with careless 
trimming, in those lamps in which the full 
weight of the upper holder and carbon must 
be borne by the under carbon when the lamp 
is not lighted. 

Arc lamps have been made with many 
variations in the magnetic arrangements 
controlling the carbons, a brief statement of 
some of which is as follows: Carbons lifted 
or separated by direct or main magnet; 
shunt magnet acting on a variable resistance 
to cut out the main magnet in feeding. Car- 
bons lifted by main magnet as before and 
shunt acting to put the main magnet (made 
movable) into position for feeding. 

Carbons separated by main magnet arma- 
ture; shunt circuiting magnet acting to di- 
vert or shunt the magnetism of the main 
magnet from its armature. 

arbons separated by main get and 
shunt acting to free the carbon holder inde- 
pendently of the support given by the main 


a, 2 
bons separated by a spring allowed to 
act by the main magnet lifting a weight 


length and varying in speed when the arc is 
too short or too long, combined with a cen- 
trifugal governor on the shaft of the motor 
acting on variations of speed to gear motor 
shaft to screw carbons together or apart as 
needed to maintain the normal arc. This 
mechanism has been applied by me to large 
arc lamps, such as naval search-lights, and 
has the advantage of great positiveness and 
an ability to handle heavy mechanism. 

There are also a considerable number of 
modifications from these principles stated 
which cannot be referred to here. 

Another excellent mechanism, and one of 
the most powerful and positive in feeding 
the carbons, embodies a main magnet sepa- 
rating the carbons and striking the arc and 
an intermittently acting shunt magnet for 
working a pawl, which by a suitable gear- 
ing forces the feeding action on approach of 
the carbons as required. I have used an 
endless screw gearing with the pawl acting 
ona ratchet wheel to turn the screw, the 
worm wheel being on a shaft carrying a 
pinion meshing into a rack on the carbon 

The worm wheel gearing is lifted by 
the main magnet to strike the arc, and the 
shunt magnet in operating its pawl, breaks 
its own circuit and repeats its feeding 
action as often as may be necessary. 

It is interesting to note in this connection 
that I have built such lamps in which each 
feeding movement of the carbon is not over 
one five-thousandth of an inch, and that if 
the upper carbon rod is held in a vice, the 
mechanism will lift the whole lamp of about 
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20 pounds weight in feeding, so posi- 
tive is the action, At the same time the 
length of the arc is maintained constant at 
all times. With so slight and yet positive 
a feeding action, the feed takes place almost 
continuously. 

In the foreguing brief review many 
matters have been simply touched upon 
which might readily have been singly ex- 
panded into a paper as long as the present 
one. Material enough now certainly exists 
and could be collected for making a good 
technical work dealing with the science and 

ractice of arc lighting. My purpose will 

ave been fulfilled if 5 have succeeded in 
the present “~— in adding some things of 
interest and instruction concerning this 
general subject, from the standpoint of one 
who has constructed very many forms of 
apparatus for are work, and who has had a 
continuous and growing experience with 
such work from its beginnings up to the 
present great commercial expansion. 

The President: This is a very interesting 
paper to which we have just listened. Are 
there any remarks ? 

Mr. M. M. Garver, of Newark: I have 
listened with a great deal of pleasure to the 
able paper by Professor Thomson, and es- 
pecially in regard to the view that the arc is 
constituted of incandescent carbon vapor. It 
may be of interest in this Association to know 
that we have from purely theoretical means 
a clue to the temperature of the carbon 
vapor. We have no direct means of measur- 
ing it. About ten years ago, in studying the 
subject of the generation of water gas, I came 
across a clue of this character. There are 
two compounds of carbon in the form of a 

as, containing different amounts of carbon. 

n one the carbon is totally consumed ; in 
the other it is partially consumed. By tak- 
ing account of the different heating capac- 
ities of the two gases, as determined by the 
galvanometer power of pure carbon, and the 
gas which is but partially consumed, divided 
by the specific gravity of the gas, gives in 
the neighborhood of 10,000 or 12,000 de- 
grees of Fahrenheit for the vaporization 
of carbon. This, of course, is assuming that 
the specific heat of carbon is the same at the 
higher temperature as at the lower, and takes 
no account of testing through the liquid 
state. 

The President: The report of the Com- 
mittee on the Proper Lighting Power of In- 
candescent Lamps is next in order, Dr. 
Louis Bell, chairman. 


INCANDESCENT LAMPS. 


Dr. Bell: Your committee had not pro- 
ceeded very far in the investigation of its 
subject before it discovered that the topic 
was growing, growing with a prodigious 
rapidity, so that we have been able to formu- 
late, so to speak, only a partial report, a re- 
port that necessarily must leave untouched 
many things that we would have wished to 
touch, but which we hope embodies certain 
suggestions that may be of interest to those 
who have occasion to use incandescent 
lamps. 

In the first place, the necessity for some 
rational rating of the candle-power of in- 
candescent lamps becomes evident in the ex- 
perience of nearly every central station 
manager who has enterprise enough to keep 
watch of the lamps he is using. At the last 
Convention of this Association, your President 
gave some admirable samples of the way in 
which the alleged 16 candle-power lamps 
varied anywhere from 8 to 18, or thereabouts. 
Now, evidently, it is for the best interest both 
of the central station man and of the consumer 
that each should know exactly what is in- 
tended by 16 candle-power glow lamps. It 
should not be left to the choice of the lamp 
manufacturer to make any sort of incandes- 
cent lamp he fancies and label it as of 16 
candle-power. There have been sins in 
this direction, as every station manager 
knows, although the manufacture of the 
incandescent lamp, it is only fair to say, has 
been very much improved of late. 

Now, the questions that arose were 
about as follows: First, How shall we 
classify the power of incandescent lamps at 
all? Shall we classify it entirely by candle- 
power ; or, if not by candle-power, to what 
standard shall we refer the light; or shall 
we classify it by watts consumed, with 
specifications for efficiency, or by watts 
consumed, with specifications on candle- 
power to put some limitations on the 
efficiency ? After a considerable amount of 
deliberation—aided, we are glad to say, 
by consultations with a large number of 
gentlemen who are practical experts in in- 
candescent lamp matters—your committee 
came to the conclusion that the last mentioned 
method of classification was the simplest one 
to enforce ; that is, incandescent lamps should 
be rated by the watts consumed, the actual 
power for which the consumer pays; but 
with a specification as to the candle-power, 
to limit the efficiency of the lamp to a prac- 
tical value; by practical values, I mean such 
as will not, on the one hand, produce an 
inordinate waste of energy, or, on the other 
hand, force the lamp far above its proper 
candle-power and, consequently, rapidly burn 
it out. The interest of the lamp manufac- 


turer evidently lies toward greater efficiency, 
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because by producing a very efficient lamp, 
such an one as will give large candle-power 
with a small consumption of watts, he is 
enabled, in the first place, to give a fine, 
brilliant light, that pleases consumers, and, 
in the second place, to point with some pride 
to a real economy of power. Unfortunately, 
when this tendency is carried beyond a cer- 
tain point, as every practical man knows, 
the life of the lamp is enormously shortened. 
A lamp that will burn from 1,000 to 15,000 
hours at a moderate efficiency, when forced 
to very high efficiency, will burn a very 
much shorter time. Now, having deter- 
mined the proper way, in general, of rating 
incandescent lamps, there arose the import- 
ant question of proper limitations to be set. 
We have been so long used to speaking of 
and dealing in 16 candle-power lamps it 
seems inadvisable to abandon that standard. 
Given, then, the proposition that we ought 
to have a 16 candle-power lamp, a candle- 
power that has been sanctioned, as I say, by 
very long use, what do we mean by that 16 
candle-power? We might define one candle 
well enough, but do we mean that the lamp 
aforesaid shall give 16 candle-power maxi- 
mum, 16 candles mean horizontal, or 16 
candles mean spherical illumination? Your 
committee is emphatically of the opinion 
that the mean horizontal candle-power should 
be specified, in other words, that the normal 
16 candle-power lamp should give 16 candle- 
power, taking the average of the horizontal 
illumination in all azimuths. 

Next came the question of practical limits 
within which the candle-power might be 
allowed to vary. Of course, if we tied our- 
selves down to 16 candle-power, meaning 
thereby horizontal intensity, we would be 
establishing a standard no lamp manufac- 
turer could approach. In other words, it 
would be commercially impracticable to 
make a large number of lamps at a low price 
and have the candle-power of each one 
exactly the same. Certain limits must be 
allowed. Taking the limits as they are 
found in actual practice, we find them five 
candle-power on either side of 16, sometimes 
even seven or eight; these limits your com- 
mittee considered far too wide, and, there- 
fore, it entered into consultation with the 
lamp makers for the purpose of ascertaining 
how close to 16 candle-power the limits could 
be set and yet leave the manufacturer a 
simple and practical process. The result of 
this deliberation was to settle on about 
one candle-power on either side of 16, that 
is, on the one hand, the largest variation 
which we could agree to admit in defining 
the normal lamp, and, on the other hand, 
being a variation which came easily within 
the lines of commercial manufacture. 

These two points determined, next came 
the unfortunate question of efficiency, as tu 
the possible efficiency of incandescent lamps. 
Giving a reasonably long life, there are as 
many opinions as there are lamp makers, 
besides a few stray opinions advanced by 
theorists, and still fewer advanced by prac- 
tical electricians. A large amount of consul- 
tation was done on this topic. Some experts 
in lamp matters advocated the use of lamps 
giving the candle-power on not less than 
our watts. Others loudly proclaimed three 
or two and one-half watts to be quite 
practical and a reasonable figure. In this 
regard we shall have to appeal to the central 
station manager. Your committee was 
necessarily at sea,to a certain extent, in deter- 
mining on this particular point ; but after a 
large amount of consultation, both with the 
central station men, lamp manufacturers and 
experts, it considered for general central 
station use, taking into account the fact that 
sometimes they sell light by contract and 
sometimes by meter, a consumption of more 
than four watts per candle undesirable, par- 
ticularly if the electricity is furnished by 
meter, for when the consumer is paying 
for more than four watts per candle-power 
he becomes inclined to kick and objects very 
seriously to the bill sent, as not representing 
the proper quantity of light. Then, asto the 
inferior limits of efficiency—on how small a 
number of watts is it possible to produce a 
candle-power, and at the same time have a 
lamp of reasonably long life and giving a 
reasonably uniform efficiency throughout its 
life? The very best commercial practice 
seems to set the figure at a little over three 
watts. Without specifying, then, the effi- 
ciency of the normal standard lamp, your 
committee would suggest that a lamp giving 
over 15 and not over 17 mean horizontal 
candle-power on a consumption of less than 
60 and not less than 55 watts, represents the 
average conditions of central station practice 
better than any othertype of lamp that could 
be readily found. I am quite aware that in 
setting this 55 watt limit, your committee 
is running in the face of opinions which are 
entitled to some consideration, but it would 
call the attention of any one who is opposed 
to that limit to the fact that with the normal 
standard lamp, thus defined, if any lamp can 
be produced giving a candle-power, with 
good life, on a little over three watts, it 
still falls within the standard. The effect in 
that case would simply be this: That the 
manufacturer who could produce a lamp 
giving the candle-power well and steadily 
on alittle over three watts, could furnish 


as the standard lamp a lamp that would 
come very near to the 17 candle-power limit. 
In other words, he would get the credit of 
having a little brighter lamp than some of 
his contemporaries, and so would not in any 
way suffer by the establishment of the 55 
watt standard, This suggestion for the 
normal standard incandescent lamp is the 
best that your committee is as yet able to 
bring forward, and we trust that it will fall 
reasopably near the limits that most of the 
members of the Association have found 
desirable in their actual practice. 

Now,as to determining the mean horizontal 
candle-power upon which our standard lamp 
is to be based, several difficulties are encoun- 
tered in this work. In the first place, the 
distribution of light that is given by incandes- 
cent lamps is not altogether uniform. In 
lamps with twisted filaments, particularly if 
of round section, the distribution is very 
uniform ; in lamps with straight filaments, 
of round section, fairly uniform ; in lamps 
with straight filaments, of square or nearly 
square sections, a figure something like 
exhibit ‘‘A,” showing the maximum at very 
nearly 45 degrees from the plane of the 
filament; when filaments of rectangular 
section are employed, having a considerable 
difference between the sides of the rectangle, 
the light varies in the most erratic fashion. 
Now, for all lamps giving a uniform dis- 
tribution of light, a single reading on the 
photometer is enough to determine the mean 
horizontal candle-power, and for, so far as I 
know, most of the twisted filament lamps, 
probably all of them, a single reading will 
determine the mean horizontal candle-power 
closely enough for all practical purposes. 
When alampof this description (exhibit ‘‘B”’) 
is reached, a single ane might or might 
not be fair to the lamp. If the reading was 
taken at the point of maximum luminosity, 
it would be altogether too fair to the lamp, 
because a lamp that would give 16 candle- 
power, 45 degrees off the plane of the 
filament, would give nothing like 16 candle- 
power mean horizontal intensity. Contrary- 
wise, measuring directly off the face of 
the filament would be very unfair to lamps 
of this general construction (and there is 
more than one make of them on the 
market,) while a reading off the edge of the 
filament will give, in nearly every case, a 
very close approximation to the average. 
If one has a regular photometer at hand and 
can make careful measurements, three read- 
ings, 120 degrees apart, will give an approxi- 
mation in nearly every case correct, within 
one per cent. 

Now, taking the worst case of distribution, 
the difficulties are even greater, a very irregu- 
lar circle is the actual distribution. e 
outer circle, as shown, is the mean horizontal 
intensity, and the inner circle is the alleged 
candle-power of the lamp (that particular 
make of lamp is now no longer manufac- 
tured, so we are not treading on the toes of 
anybody present). In such a case, no reason- 
able combination of readings would give the 
mean horizontal intensity. For all practical 
lamps, however, nearly all of those now in 
use, one reading will give a very close 
approximation; taken anywhere in the case 
of the twisted filament lamps, taken either 
with the filament edge on or about 30 degrees 
off that point, in the case of our lamps having 
a squarish distribution, but in lamps of more 
irregular character, it is only fair to say 
that one reading is not enough. 

There is one way, however, to determine 
the mean horizontal candle-power, and that 
is by spinning the lamp above an axis as 
it is being tested ; if a lamp be mounted in a 
rotating socket and spun rapidly about its 
own axis, the mean horizontal candle-power 
can be obtained at once if the velocity of 
rotation rises to about 300 or 400 turns per 
minute. This process has been tried several 
times, with more or less success. It is tried 
in at least one lamp factory with uniform 
and unvaried success, and it is certainly worth 
an experiment in case we have to deal with 
very irregular lamps which throw their 
light erratically around a horizontal axis. 

Appreciating the fact that the average 
central station man has not an elaborate 
photometer, and usually has no man whom 
he can readily train to do accurate photom- 
eter work, your committee suggests the use 
of a lamp tester, its purpose being not to 
measure the exact candle-power of the lamp, 
but to see whether it falls within the standard 
limits. For that purpose a very cheap and 
simple apparatus is something as follows : 

Cut a board about seven feet long—a little 
over seven feet—and at about its middle 
point saw one-half way through the board 
and stick in a piece of tin, painted black, 
about eight inches square, or of any con- 
venient size, with a two-inch circular hole 
cut through it. Over that hole put the 
photometer disk, merely a piece of thin 
paper, with a spot of oil on it. Just 36 
inches from that photometer disk place a 
socket which can be twisted around its axis, 
to carry the socket of the lamp that is to be 
tested. At the other end of the board cuta 
slot, and on a little slide made in the simplest 
way you can contrive, set a lamp socket for 
the standard lamp. Make the slot of such a 
length that when the slide that carries the 
lamp is pushed in to its nearest point to the 
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screen the lamp shall be distant 344§ inches. 
Make the other end far enough over, so that 
when the lamp is pushed to the extreme end 
it shall be distant 37,4, inches from the screen. 
The latter position will correspond to 15 
candle-power in the lamp to be tested, the 
former position to 17 candle-power in the 
lamp to be tested. 

As regards standard lamps; if you are 
fortunate enough to be near a laboratory it is 
not a difficult matter to get 16 candle-power 
lamps of the voltage you use, giving prefer- 
ably 16 candle-power right off of the plane of 
the filament, as that position is more easily 
determined when you are putting it in the 

hotometer. I have written personally to Dr. 

uncan, of Baltimore, asking whether, from 
his testing bureau, he could furnish standard 
lamps. have not yet heard from him, 
but doubtless that testing bureau will be 
able to furnish lamps to give directly off the 

lane of the filament 16 candle-power. 

hese would serve as a standard. With 
this apparatus, lamp testing can be carried 
on with great rapidity. he lamp to be 
tested and the standard lamp should both 
be on the same circuit in parallel; copse- 
quently, exposed to the same voltage. The 
rheostat in series with both so that the volt- 
age can be brought to the point intended. 

easuripg instruments of any kind you have 
at band will give the consumption in volts 
and amperes. Then placing the lamp to be 
tested in its socket and turning on the 
standard lamp, look at the photometer disk 
a little from one side—standing by the lamp 
to be tested, so that you can shiftit. Ifthe 
lamp to be tested then is within the standard 
limits, under 17 candle-power, when the 
standard lamp is pulled to the near end of 
the slot, the oil spot will appear bright, 
lighter than the surrounding paper. Pushing 
the standard lamp to the farther end of the 
slot, this spot should appear dark, if the 
lamp being tested is within the normal stand- 
ard; thus, in testing, two positive things 
are to be seen, one at each end of the slot, 
the photometer spot should appear bright at 
the near end of the slot and dark at the 
other, if not, the lamp is not standard. This 
convenient substitute for exact setting, L 
think, will eliminate an error that is very 
vexatious. It was felt by your committee 
that some such device was necessary in order 
to prevent careless photometer work on the 
part of linemen and station men to whom the 
work might be entrusted. It is very rarely 
that the manager of a station himself has the 
time or cares to go to the trouble of going 
through this testing of lamps, nor is it always 

racticable for him so to do. It was the 
ntention of the committee to provide a lamp 
tester that would determine the maximum 
and minimum limits without regard to exact 
setting; and the charts shown will be left with 
the Association for reference by any of the 
members who desire. 

The President: Are there any remarks on 
this subject? As there does not seem to be 
any, the next business will be a report from 
the Committee on Legislation, and Judge 
Armstrong will make the report. 

Judge Armstrong: Mr. President and 
gentlemen—In making the report of this 
committee, I will state that it was theidea at 
the outset to have a representative on the 
committee from each State in the Union, to 
receive at the headquarters of the Conven- 
tion, the Secretary’s office, a report of all 
matters of legislation pending in the various 
State legislatures. Very few, if any, of these 
reports have been received. So that I pre- 
sume it is safe to apprehend that very little 
legislation outside of the ordinary course has 
been, or is being, attempted. he most of 
the State legislatures being now in session, 
of course, the report cannot be and is not as 
full as we would be able to have it at a 
Summer convention. In our own State, 
New Jersey, the regular line of bills, to bury 
all wires underground, to put them 100 feet 
above the ground, and to carry them along 
in various ways, are in—they are always 
there. [Laughter.] They have a peculiar 
name, not entirely complimentary or polite 
to the legislatures, to call it, and so in my 
report I will say nothing about what we 
usually know them as. [Laughter.] 

In making this report, I presume we all, 
as representatives of companies, must re- 
member that we have more than a commer- 
cial duty to perform. No electric light 
company supplying light can claim to be 
entirely or solely an independent business 
corporation. Every one of us has assumed 
for his company certain public duties and 
responsibilities. When my company en- 
gages to light a city, it has enga in a 
very serious responsibility. We, therefore, 
are more or less reasonably subject to legis- 
lation and legislative enactments, from munic- 
ipalties, as well as from States and State 
legislatures. Being so, there is grave danger, 
however, that that same license, same power, 
properly given, may be carried to dangerous 
and injurious accessions, from mistaken zeal 
or other reasons. 

I have a report here from Mr. George C. 
Maynard, from the District of Columbia, in 
which he says: 

It has been my special duty to look after 
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Senate Bill No. 4,329, introduced by Senator 
Hale, on the 15th of August, 1890, and re- 
ferred to the Committee on Census. 

A copy of memorials adopted at the 
Twelfth Convention was mailed to all mem- 
bers of the Association and to boards of 
trade and commercial bodies, from the ottice 
of the Secretary, in New York. In addition 
to these, 500 copies were mailed from Wash- 
ington to various Other persons and corpora- 
tions. 

Resolutions strongly urging the passage of 
the bill, adopted by the following named 
organizations, have been presented to the 
Senate and referred to the census committee 
National Board of Trade and Transportation, 
New York city; Indianapolis Board of 
Trade, Indianapolis, lnd.; Master Builders’ 
Exchange, Pniladelphia, Pa.; Chamber of 
Commerce, New Haven, Conn.; Merchants’ 
Exchange, St. Louis, Mo.; Retail Grocers’ 
Association, Lincoln, Neb.; Commercial 
Club, Kansas City, Mo.; Association of 
Edison Llluminating: Companies; Norwich 
Bourd of Trade, Omaha, Neb.; Wilkes 
Barre Board of Trade, Wilkes Barre, Pa. 

In response to the memorials sent from 
Washington, I received from a considerable 
number of prominent companies and indi- 
viduals communications stating that special 
personal appeals had been made to Senators 
and Representatives asking their support of 
the bill. 

Accompanying these replies were copies 
of letters from many Senators promising 
their cordial support of the measure When- 
ever it should come up. 

These communicauons were from: The 
Standard Underground Cable Company, 
Pittsburgh, Pa.; [The Utica Electric Com- 
pany, Utica, N. Y.; Citizens’ Lluminating 
Company, Brooklyn, N. Y.; Wheeling Elec- 
trical Company, Wheeling, W. Va.; The 
Simplex Electrical Company, Boston, Mass.; 
J. J. Burleigh, Camden, N. Y.; Wm. B. 
Wilson, Philadelphia, Pa.; F. B. Knight, 
Austin, Texas ; Geo. N. Stone, Cincinnati, 
Ohio; M. B. Leonard, Richmond, Va.; H 
B. Chamberlain, Denver, Colo.; George M. 
Dugan, Jackson, Tenn.; Noah H. Cheever, 
Ann Arbor, Mich. 

In addition to this work, which is of 
record, a great deal has been done by mem- 
bers of the Association and others, by private 
letters to, or personal interviews with, 
Senators or Representatives. 

So far as learned, not a single Congress- 
man has made any objection to it, and noth- 
ing but the extraordinary pressure of import- 
ant business has prevented its passage. It 
may reasonably be expected that the bill will 
pass at this or the next Congress. 

The Illinois Electric Lighting Association 
has sent out to its various compunies a cir- 
cular referring to matters of legislation in 
the State legislature of that State, which is 
now engaging their attention, as follows : 

An effort will be made, at the present session of 
the State Legislature, to a bill authorizing 
cities and towns in Lilinois to operate electric ligut- 
ing and power plants, for the purpose of commercial 
as well as municipal lighting. 

The injury to our mmaeuel interests, which would 
result from any such legisiation, is too apparent to 
cali for special comment. One and all of us, who 
have investments in electrical central stations, are 
deeply concerned in the defeat of auy measure 
which so palpably aims at our very existence. ‘The 
urgency of the situation demands immediate and 
united action on the part of all concerned im elec- 
trical distribution. The of such a biil 
means the practical destruction of our capital, and 
if any efforts on our part can avail to thwart this 
movement, now is the time to put them forth for 
the sake of preservation. 

If each one of us will use the influence he may be 
possessed of with the representative to the 
iegislavure, and if each company will lay the facts 
before the board of directors and induce them to 
bring the weight of their arguments to bear upon 
our legislators, it is possible that the designs of the 
demagogues may be frustrated. 

The Illinois Electric Light Association was organ- 
ized with a view to just such an emergency at this. 
The responses to the calls which were sent out at 
its inception were very few in number, probably 

use at that time cue central stations throughout 
the State did not appreciate how soon they might 
be called upon to act in concert. Small as the Asso- 
ciation is, however, it proposes to do all that it can, 
but it is evident that its work would be much more 
effective if it were more re tative of all tne 
central stations in the State, and it is suggested for 
your consideration that you take the matter of 
joining the Association once more under advise- 
ment. Inthe meanwhile, it is imperative that the 
personal efforts of everybody interested be exerted 
toward the defeat of the proposed action of the 


_ yn 

The acknowledgment of this letter, and a state- 
ment of just what you can and will do to this end, 
will be appreciated, and will probably greatly aid in 
accomplishing the work we have before us. 


ours eruly, 
C. H. WILMERDING, Prest. 


May Lurge upon the representatives of the . 


companies here, particularly those who may 
be upon this committee, that they will take 
pains to sendany information concerning the 
matters of legislation. In the report of our 
proceedings the Secretary has compiled here 
all matters that he may get hold of relating 
to legislation before our various State legis- 
latures. and what was done with various 
projects. There were some mighty novel 
projects introduced, and this will show what 
has been done, There are some interesting 
matters which have been and are being con- 
sidered by the New York State Legislature, 
and also by the legislature at the present 
time in the State of Massachusetts. There 
will be found some very interesting reading 
in this book for those who are concerned, as 
we all are, in these matters, and who may 
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all be concerned in these various items of 
legislation. 

1 suppose that Massachusetts has had the 
most uncomfortable experience lately of any 
of the States. Mr. Everett W. Burdett, 
who is the attorney of the Massachusetts 
Electrical Association, of Boston, is here to- 
day, and he will make a report upon matters 
in the Massachusetts legislature. Mr. Fran- 
cisco, from Rutland, will, I believe, make 
a report of what has been done in Vermont. 
Now, if we can get to the Secretary all of the 
bills and measures that are pending before 
the various State legislatures, and a state- 
ment of what has been done concernihg each 
of these things, it will make in time a very 
valuable library upon this one point. And 
you may depend upon it—weare very young; 
it seemed marvellous to me, asI sat here 
this morning and heard what I did, that 
we had lived only six years—the ideas that 
are now settled. I have thought that possi- 
bly electricity, having annihilated both time 
and space, ought to have no past and ought 
to have no future, but be a continuous pres- 
ent. We do not count time by electricity. 
We have annihilated space, we have anni- 
hilated time in communication, and now 
from various points of illumination (we have 
heard of them to-day from Lynn and other 
places), we propose to annihilate night, and 
then there will be a continuous to-day. So 
I suppose we are altogether in the present. 

Therefore, we want to get all these things 
here so that we may know what the present 
is doing, and protect ourselves, not trom in- 
tentionally wrong legislation, but ignorantly 
wrong legislation. 1 will now call upon Mr. 
Burdett to report about matters in the Mas- 
sachusetts legislature. 

Mr. Edward W. Burdett, of Boston: Mr. 
President and gentlemen—I may premise 
the short report which I shall read with 
a statement, which 1 dare say will be 
disputed by nobody, and that is, that in 
Massachusetts we have now, and have had 
in the past, more attempted legislation to 
the square inch than any other community, 
large or small, within the boundaries of the 
United States. Our experience has been not 
as yet painful, because nothing has been ac- 
complished of any account upon the other 
side, but it certainly has been interesting, 
and | think it will be instructive to those 
representing this interest in other States. 
Referring for a moment to what has been said 
by the chairman of your committee—and I 
appear here in the place of Mr. Gilbert, who 
is a member from Massachusetts, and at his 
request—I may say that last year and this 
we have had printed a copy of every order 
or suggested law which is pending, or has 
been pending, before our legislature, and 
that has been sent to about 5v0 persons in 
the State directly interested in the industry, 
and in that way we have spread throughout 
the length and breadth of Massachusetts ac- 
curate information as to what was on foot, 
and followed it up, asI did yesterday, for 
the year 1891, with brief statements of rea- 
sons which should be given adverse to the 
proposed legislation, 1 think the list of 
subjects which were before the legislature 
of 1890 are printed in the volume of the 
Association’s last Convention, although I 
have not had an opportunity to examine it, 
and the same matter has been printed for 
the year 1891, within a day or two, and is 
to be distributed forthwith. 

The matters affecting electric lighting 
interests which were before the Massachu- 
setts legislature of 1590, are reported in the 
proceedings of the last Convention of this 
Association. They consisted of 16 orders 
and numerous petitions, upon all of which 
action was had by committees of the legis- 
lature. The only law which resulted from 
this agitation was chapter 404 of the acts 
of 18, relating to the regulation and 
supervision of wires over streets or build- 
ings in cities. This act requires the suitable 
insulation of all wires at points of attach- 
ment, strong and suitable insulation of all 
wires at points of attachment, strong and 
suitable supports, the removal of all aban- 
doned wires, appliances calculated to pre- 
vent currents ot electricity capable of injur- 
ing electrical instruments or causing Ire, 
from entering buildings, and the tagging or 
marking of each wire or cable so as to desig- 
nate the owner or user thereof. It further 
provides for the appointment of an officer to 
supervise all wires in cities, to remove 
abandoned wires, and generally to have the 
supervision of the use of wires. 

‘rhere is pending before the present legis- 
lature a proposition to extend this act to the 
towns as well as the cities of the Common- 
wealth, and to enlarge its provisions in its 
application to the city of Boston. 

‘rhe agitation in favor of the enactment of 
a law to permit municipalities to own and 
operate gas and electric light plants, re; 
sulted in a bill which was passed to be en- 
grossed by the House, but it was referred 
by the Senate to the legislature of 1891, 
This bill is now pending before the present 
joint committee on manufactures. While 
this bill was pending in 1890, the House of 
Representatives required the opinion of the 
justices of the Supreme Judicial Court upon 


the questions whether it was within the 
constitutional power of the legislature to 
enact a law conferring upon cities and towns 


the power to manufacture electric light for 
use in the public streets and buildings of 
such cities and towns, and for the purpose 
of selling the same to their citizens. 

Both questions were answered in the affirm- 
ative. ‘The decision mainly turned upon 
the question whether the manufacture and 
distribution of and electricity by cities 
and towns for illuminating purposes, is a 
public service within the meaning of the 
Constitution (Part Il., chap. 1, sec. 4), The 
court held that the maintenance of public 
streets and buildings is a public service ; 
that they may be lighted at the public’s ex- 
pense; that the means of lighting are a 
matter of expedience ; and that the legisla- 
ture may authorize this to be done by any 
appropriate means which it may think ex- 
pedient. As a question of constitutional 
power, the right to authorize cities and 
towns to buy gas and electricity for their use, 
cannot, in the opinion of the court, be dis- 
tinguished from the right to authorize them 
to manufacture it for their own use. The 
first question was, therefore, answered in the 
atlirmative; the second question was one of 
more difficulty, owing to the diiliculty of 
defining, with entire accuracy, all the char- 
acteristics which distinguish a public service 
and a public use from service and uses which 
are private. But the same conclusion was 
reached. 

The court did not consider whether the 
furnishing of gas and electricity for supply- 
ing heat and power can be regarded as a 
public service, and expressly they did not 
pass upon that question. 

‘Lhis opinion of the justices having been 
received, the bill was taken up by the House 
and passed, though in a somewhat different 
form from that submitted to the court, It 
permits any of the cities or towns of Massa- 
chusetts not only to establish plants, by pur- 
chase or otherwise, for municipal purposes, 
but to supply light, heat and power by 
means of gas or electricity to any of their 
inhabitants. It also permits any city or 
town thus establishing a plant, to supply 
gas or electricity, for any or all of the pur- 
poses named, to adjoining cities and towns 
and to the inhabitants thereof. It contains 
no provision requiring the purchase by cities 
or towns establishing municipal plants of 
plants already existing in such places, and 
permits the purchase of only that portion of 
existing plants that consist of ‘‘ real estate 
or is attached to real estate so that it cannot 
be removed and rendered available elsewhere 
without material loss, injury or expense.” 

In case of companies supplying both gas 
and electricity, the bill permits the purchase 
of one or the other branch of the business as 
the town or cities may elect. Notwithstand- 
ing the failure of this bill to become a law, 
the town of Peabody voted to establish a 
town plant for lighting its public streets and 
incidentally to utilize its surplus power and 
apparatus in supplying private consumers. 
A bill in equity was brought to restrain the 
town from carrying this vote into effect. 
The case has been decided by the full bench 
of the Supreme Judicial Court, and will be 
recorded under the name of Spaulding os. 
Peabody, in Vol. 151, Mass. Reports. 

In deciding this case, the court said ‘* that 
the authority claimed for the town is not 
within any of the customary powers which 
towns from very early times have exercised, 
and must be derived if it exists from the 
statutes relating to towns.” The authority 
was Claimed under the provisions of a statute 
which employs language first used in an 
act of 1692—that a town may grant 
‘‘money for all other necessary charges 
arising in such town,” and from the authority 
of towns to erect and maintain street lamps. 
But the court pointed out that the phrase 
‘all other necessary charges” has been 
given a very limited scope, and that special 
enabling provisions have been deemed neces- 
sary whenever extensions of the courtesies 
of town expenditures have been sought. 
As to the claim that the power was incident 
to that of erecting and maintaining street 
lamps, the court said: *‘The subject of 
construction and maintaining gas or electric 
works for the manufacture of gas or elec- 
tricity, and the distribution of them through 
the streets of towns and cities, for the pur- 
pose of furnishing light, is one of too much 
importance to be attached as a mere incident 
to the power given to erect and maintain 
street lamps, and we think that if the legis- 
lature had intended that towns generally 
should have authority to erect and maintain 
such works, the authority would have been 
plainly expressed in statutes, with such limi- 
tations and accompanied by such restrictions 
as the legislature might think it prudent to 
establish. We see no indication in the 
existing statutes that the legislature intended 
to make provision for the exercise of such 
authority by the towns of the Common- 
wealth.” 

In order to leave no doubt upon the ques- 
tion whether towns and cities can, under 
existing laws, establish and maintain plants 
for municipal purposes only, some of the 
opinions conclude as follows: ‘‘If we as- 
sume that the only action now contemplated 
by the town of Peabody is the erection and 
maintenance of electrical works for the pur- 
pose of lighting its streets, still we are of 
opinion that the vote is beyond the legal 
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rights and power of the town.” (P. 8. Ch. 
28, Sec. 129.) 

This decision upon the existing state of 
the law in Massachusetts, as well as the 
opinion of the justices upon the constitu- 
tional questions involved, are herein stated 
with some particularity, owing alike to the 
importance of the questions ana the eminent 
authority of the court which has passed upon 
them. While both opinions rest largely 
upon the particular language employed—in 
the one case in our Constitution and in the 
other case in our laws governing towns— 
they involve the consideration ot such im- 
portant general principles that they are 
worthy ot study in any jurisdiction. 

In connection with the bill for municipal 
ownership, the committee on manufacture 
has before it the recommendation of the 
governor that the powers of municipal cor- 
porations be enlarged, by generat law, in the 
matter of municipal control of municipal 
work and ownership of the instrumentalities 
for its performance, which, it will be ob- 
served, does not go to the extent of recom- 
mending the enlargement of the powers of 
towns and cities so as to enable them to 
manufacture and supply gas or electricity 
for commercial purposes. ‘1 he governor is on 
record against an extension of the law in the 
latter directions. In addition to the bill 
above referred to and the recommendation 
of the governor, there are orders covering 
the same subject matter and numerous peti- 
tions in aid thereof, including a petition of 
the common council of the city of Boston. 
The extent to which some of the petitions 
go is shown by the fact that, in one case, the 
passage of a law is prayed for to enable 
cities and towns to engage in all lawful bus- 
iness that the citizens of such cities and 
towns may desire to enter into. Another 
one prays tor a State loan of $3,00U,000 to 
cities and towns, to enable them to build for 
the people, similar to State loans to railroad 
corporations. Separate petitions have been 
filed by the towns of Danvers, Peabody and 
Hudson, and the towns of Brookline and 
Melrose have voted to appear in favor of the 
general legislation. 

The hearings upon this subject are now 
in progress. Betore the same committee 
there are pending bills to provide for State 
inspection of electric lights and meters, for 
the abolition of the board of gas and electric 
light commissioners and the appointment of 
a board of gas and electric ligut control in 
its stead, and for the consolidation of gas 
and electric light companies situated in tne 
same city or town with a capitalization 
equal to their appraised valuations. before 
the Committee on Mercantile Affairs the fol- 
lowing orders are pending: 

For the extension of the provisions of 
chapter 404 of the acts of 189 to the towns 
of the Commonwealth, and the enlargement 
of the same in their application to the city 
of Boston (already mentioned), for the better 
regulation and control by State, city and 
town officers of the acts and business of per- 
sons, associations or corporations making 
use, for business purposes, of wires over or 
under the public higuways, and regulating, 
by law, the incorporation of companies for 
such purposes, and all proceedings and work 
to extend such wires over or under the pub- 
lic highways, for legislation for the better 
protection of persons and property against 
injury from electric wires, tor further leg- 
islation to granting locations for poles to 
companies in towns, and as to authorizing 
the selectmen of towns and the aldermen ot 
cities to re-locate and remove, at their dis- 
cretion, the poles of electrical companies 
from the streets and highways, notwith- 
standing any prior grants or permits to erect 
and maintain the same, and also to compel 
the joint use of poles by different corpora- 
tions. 

Before the committees on cities and taxa- 
tion are pending several orders as to author- 
izing cities and towns to prescribe terms and 
conditions, and to impose taxes for the use 
of their streets by private corporations; as 
to the expediency of abolishing the dtate 
corporation tax on corporations exercising 
municipal privileges, and so taxing such 
corporations that the towns and cities in 
which such municipal privileges are exer- 
cised shall receive the entire tax, and other 
orders of a similar nature. There is also an 
important order pending before the com- 
mittee on cities as to the expediency of 
authorizing the city of Boston to make con- 
tracts for 20 years or less for lighting its 
streets, public places and parks, and to 
grant exclusive rights for the use of its 
streets as a consideration for such contracts. 

The foregoing statement includes, in out- 
lines, all matter of legislation and adjudica- 
tion, with one exception, touching electric 
lighting interests, which have arisen in 
Massachusetts since the last report. 

The exception referred to is the decision 
of the Supreme Court in the case of Suburban 
Light and Power Company vs. The Alder- 
men of the City of Boston, reported in vol. 
150, Mass. Repts. In this case it is decided 
that the granting of pole locations to electric 
light companies 1s not mandatory under our 
statutes (P. S. Ch. 109, Secs. 2 and 3) 
upon aldermen or selectmen, but rests en- 
tirely within the discretion of those officials. 

Mr, Francisco: Speaking for the State of 
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Vermont, I would say that we have not had 
very much trouble. The only case we have 
had in my own town, Rutland, was about a 
year ago in regard to municipal ownership. 


The aldermen conceived the idea that they 


could furnish electric lights without any 
expense to the citizens. They became con- 
vinced that that could be carried out 
through the influence of outside parties 
and the wonderful stories told by different 
people; but, by concerted action, we had 
the matter referred to the popular vote, let- 
ting the masses vote upon the subject as 
they did in the regular election, and the re- 
sult was that the vote cast was ten to one in 
opposition to municipal ownership, which 
eventually ended all strife on that question 
in that town for all time to come, | think. 
In the legislature we had a bill introduced 
allowing one company to a the poles 
of another company, and that bill was killed 
in the committee room. We also hada bill 
introduced, which became a law, compell- 
ing all companies to remove all crooked 
poles, or poles that were not first-class in 
every respect, and replace them with new, 
straight and perfect poles, and paint all 
poles within the city limits. We had a bill 
introduced at the last session requiring all 
electric light companies in running their 
lines to run the lines entirely distinct from 
and in such a manner as not to interfere 
with the business or the wires or occupation 
of the telephone companies. That bill died 
a natural death in the committee room. 
There was also a bill introduced at the same 
time requiring telephone companies to com- 
ply with the same law and not run anything 
but metallic circuits with proper insulation. 
When that came up the telephone companies 
were anxious to have it die, and that died 


also in committee room. 

That is the only legislation we have had 
in our State since our last meeting. 

Mr. George R. Stetzel, of New Bedford : 
I should like to inquire if there has ever 


been a case where an electric light company 
had asserted any right to any property in 
the street in the use and transaction of their 
business? I represent a company in the 
State of Massachusetts, and, as I understand 
it and as we act, we are very much in the 
position of the popular interpretation of the 
Dred-Scott decision ; we have no rights that 
the white man is. bound to respect. The 
city does as it sees fit in every instance, and 
we don’t know of any method of redress. 
Out of perhaps 800 poles there are from 80 
to 100 that are used for any purpose that the 
municipality may see fit to put them to. 
Within the past three months the city has 
been establishing a police signal system. 
They: have put their boxes on our poles, 
sawing some of the poles two inches need- 


lessly, and it looks to me maliciously, that 
they may have a base for the box to rest on 
the pole. They have not only done that, 
but they have taken the wires from the top 
of the poles down through the boxes, through 


an iron gas pipe, and from that box they go 
directly into the ground. My linemen say 
it will be a difficult thing to sit on the top 
of that pole in damp weather, when, if any 
trouble should arise,I might order them to 
go to the top of the pole to rectify it. While 
I have filed a protest with the city govern- 
ment, and a notice that I shall hold them 
responsible for any damage to my workmen 
or to citizens, there has been no action taken 
as regards remedying their gross imposition 
on our rights, if we have got any. It seems 
to me that we should not only act a little on 
the defensive, but that in this matter if we 
have any rights we should assert them. I 
do not know that we have any rights, but it 
certainly is very disagreeable to a manager 
to have the best property which he has con- 
fiscated in this way without any knowledge 
or consent of it on his part. The first I 
knew of the establishment of this police 
signal business by the city was that they 
were established and they were there. They 
did not have any consultation with me or 
with any officer of my company. Now, I 
consider thisa menace to the life and limb 
of my workmen, and is something that 
money should not and could not have bought 
from us. I never should have consented to 
any condition that should multiply the op- 
portunities for accidents, because such acci- 
dents are so serious in their consequences to 
our industry. As regards the conditions in 
Massachusetts, it seems to me that we are 
simply the objects to be fought, without 
regard to ourrights. Before the committee, 
which has a meeting to-morrow, and which 
I shall leave here to attend, the broad 
ground is taken that we have no rights, and 
that is the nature of the legislation which 
will be established in Massachusetts, with- 
out doubt, As regards taxation: As I say, 
we furnish from 8 to 10 per cent. of all the 
poles that the city uses; and, as regards the 
matter of the obstruction of the streets, so 
far as that goes, they must have those poles, 
so that our interests demand that we obstruct 
the streets; but we furnish the poles and 
pay the bills, which represents a large 
money value. And now this legislation is 
that we shall be taxed on every pole set in 
the street for the benefit of a municipality. 
I think it is about time for us to try to work 
up some aggressive warfare, and not be en- 
tirely on the defensive. 
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Mr. J. J. Burleigh : May I interrupt the 

entleman just one moment? Professor 

homson’s paper was so able and interesting 
and so very instructive, that I want to move 
a vote of thanks to Professor Thomson for 
his trouble and pains and to express our 
pleasure. 

(The motion was seconded from various 
parts of the house and unanimously car- 
ried.) 

Mr. Burdett : I would like to ask the gen- 
tleman who has just spoken, from what 
city in Massachusetts he comes ? 

Mr. Stetzel : From New Bedford. 

Mr. Burdett : And I wish to correct some 
of the ideas which he erroneously holds. If 
he has been advised that he has no right to 
the exclusive use of his poles, he has been 
incorrectly advised. There isa very great 
doubt as to the right of the city to in- 
terfere with a pole which has been once 
set, except to change its location. Now, as 
to the aggressive attitude which he speaks 
about, I would say that the difficulty with 
the gentleman is that he has not attended to 
these things at the State House in Boston. 
I never saw his face until this afternoon. 

Mr. Stetzel: I am new in the business, 


ir. 

Mr. Burdett : Your company, according 
to my recollection, is not a member of our 
organization who are fighting these things. 
If it had been, you would have been kept 
informed of what was going on. However, 
sir, I shall be very glad to see you in Boston 
at our meeting to-morrow, when we shall 
attempt to inaugurate something in the way 
of aggressive action. As a matter of fact, 
the Electric Light Association, which I have 
had the honor to represent, have been fight- 
ing for their lives, and not fighting for the 
other fellows, and that has to go on until 
we have strangled this insane agitation, and 
then we can turn upon them with something 
in the nature of an aggressive warfare. The 
proposition before the committee to-morrow 
is to take away the rights which, I say, now 
exist. It has arisen out of the petition of 
the Mayor of Salem to be permitted to have 
all boards of aldermen and selectmen given 
authority to revoke absolutely every pole 
location in a city or town, without any 
reference to prior grants which have been 
acquired. There is only one way of fight- 
ing it, and that is for all the companies to 
come together. The telephone companies 
and the street railway companies have joined 
us and have all combined, and we propose 
to sit upon the rights which we now have. 
I say this to the gentleman, that he has 
rights with his poles in the street, and he 
should join us and help to maintain them ; 
and I shall be glad to see him in Boston. 
A gentleman sits here at my right who rep- 
resents a company from the eastern part of 
the State, who can testify that his particu- 
lar company was saved from competition 
with a company which would have run him 
out of the town, in spite of all he could do, 
because they proposed to use a water-power 
which, up to that time, had not been used. 
[Applause. ] 

Mr. De Camp: I would say that in the 
State of Pennsylvania the municipal au- 
thorities recognize the rights of the com- 
panies to their poles when they have once 
become established. I don’t know that a 
company has ever been interfered with. 
The city of Philadelphia makes a respect- 
able application to us for the right to use 
our poles, as we do to them for the right to 
use theirs. Some five i ago, when the 
question of the removal of poles was up be- 
fore the legislature, the very eminent counsel 
who argued the case there, took the position 
that it did not seem to be questioned that in 
case such a law was passed, which would 
mean the destruction of a vast amount of 
property for the use of which it was erected, 
the companies would be entitled to com- 
pensation. That, of course, has never come 
to an issue, but there seemed to be no two 
opinions about it. 

The President: If there is no further dis- 
cussion, a motion to adjourn would be in 
order. 

On motion, the Convention then adjourned 
until Thursday, February 19, at 10 a. mM. 





THURSDAY, FEBRUARY 19. 
FORENOON SESSION. 


The Convention was called to order at 
10.20 A. M. 

The President: The first thing on the 
calendar this morning is a paper on the Fer- 
ranti —, by Mr. C. D. Haskins. 

Mr. Haskins: I want to say, in the first 
place, that my paper is a sort of adjunct to 
some photographs that I have of some Fer- 
ranti machinery. If I did not have the 
photographs I do not think I should have 
been willing to undertake the paper, because 
the photographs are what are going to be 
interesting. 

Mr. Haskins then read the following paper: 


THE FERRANTI SYSTEM. 


Ikeenly appreciate the compliment which 
your committee has paid me, in naming me 
to appear before you to-day to read a paper. 

I fully realize that much. is expected of 
me, and I believe I even more fully realize 


my inability to handle the —* with the 
completeness which I could wish. 

My connection with Mr. Ferranti was not 
of long duration, and it is now some time 
since 1 severed my connection with him, so 
that my information, whilst pretty complete 
as far as it goes, it not as thoroughly up to 
date as it should be. 

The Deptford station was far from fin- 
ished when | left London, and 10,000 volts 
generated direct from the dynamo was still a 
matter for surmise and conjecture. 

Under these circumstances the best thing 
I can do, I believe, will be to take up each 
feature of the system separately, and describe 
it to you in its various forms and applications 
as thoroughly asI can. Starting with this 
plan in view, I have arranged my paper 
under the following heads: 

Methods of Distribution. 

Ferranti Dynamos. 

Ferranti Transformers, Fuses, etc. 

The Ferranti Meter. 

Starting, then, with Mr. Ferranti’s methods 
of distribution, I will deal first with the old 
and somewhat famous Grosvenor Gallery 
station, from which current, at a pressure of 
2,500 volts, was distributed throughout the 
most wealthy portion of London’s West End, 
by means of overhead wires. 

At the Grosvenor station there were two 
dynamos, each of 625 horse-power nominal. 
These machines I will describe later on. 

From these generators the circuit was car- 
ried to five double-pole, double-throw 
switches, each having a break of two feet 
and breaking both sides of the line at once. 

Each of these switches represented a cir- 
cuit, there being five circuits in all run from 
the Grosvenor station. It will readily be 
seen, therefore, that the switchboard of this 
station, which distributed light to no less 
than 85,000 lamps, was an exceedingly sim- 
ple affair, yet, with these five switches, any 
desired combination of machines and circuits 
could be made. 

It has quite frequently been stated, I be- 
lieve, that these two machines at the Gros- 
venor were run in multiple. This is in no 
sense true, though since the removal of 
these dynamos to Deptford station, they are 
to be connected in this manner, I understand. 

From the five main switches the current 
was carried through Ferranti plug fuses of 
rather peculiar construction, having a break 
of two feet. These fuses I shall describe 
later. From. the fuses the circuits were car- 
ried on ordinary wiring to an overhead dis- 
tributing pole. From this center the wires 
branched in five directions, being carried 
over the house-tops and not through the 
streets, as is our custom in America. 

Stranded steel cables ;, B. W. G. are 
stretched from pole to pole, and from these 
cables the mains are supported at frequent 
intervals by means of leather thongs or 
slings, thus saving undue chafing and strain- 
ing of the conductors. This method of 
supporting the mains presents many marked 
advantages; the wear of insulation is re- 
duced to a minimum, and the liability toa 
ground is very much diminished. The 
leather slings stand the wear and weather 
exceedingly well, and renewals are much 
less frequent than would be expected, es- 
pecially if one takes one’s foot wear as a 
basis for calculation. 

All streets are crossed at right angles, and 
no difficulty is experienced with the ubiqui- 
tous telephone man. 

Contrary to the custom in this country, 
the primary wires are generally run into the 
house to be lighted, where they are con- 
nected to the transformer, a Ferranti fuse 
being placed in the circuit. 

The secondary circuits are of 50 or 100 
volts pressure, as may be required, and the 
house wiring is quite of the usual by: hav- 
ing a principal secondary fuse at the trans- 
former, and a Ferranti recording meter in 
series with the lamps. 

The Grosvenor Gallery as a generating 
station is now athing of the past. It has 
been reconstructed, and is now one of the 
four transforming centers of the Deptford 
system, which draw their energy at the 
phenomenal pressure of 10,000 volts from 
the machines in the great station on the 
Thames. 

This heavy pressure is reduced at these 
central points by means of large transform- 
ers, and is distributed over the London 
house-tops at an E. M. F. of 2,500 volis in 
the manner I have already described, the 
only difference here being that these over- 
head mains are on a secondary instead of a 
primary circuit, and the house circuits be- 
come tertiary instead of secondary. 

The portion of the Ferranti system of dis- 
tribution which has given to the most 
interest and which has been most talked of, 
is the present primary circuit, extending 
from Deptford to the four central distribut- 
ing stations in London. 

Many curious and wonderful letters re- 
garding this have appeared in our journals 
at various times, and have given rise to 


much confusion and many wild conjectures, 
whilst the real facts of the matter are, I be- 
lieye, but little understood. 

The shape and principle of Mr. Ferranti’s 
concentric main is familiar to all, but a few 
words descriptive of it-may not be out of 
place here, 
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Over a copper tube, about 114 inches in di- 
ameter, insulation is wound in the form of a 
stout manilla paper, thoroughly saturated 
with a special insulating compound: This in- 
sulationds wound on to a thickness of one-half 
inch by a machine specially designed for the 
purpose by Mr. Ferranti ; over this insulation 
a second copper tube is placed, of the same 
sectional area as the inner one, and this is 
drawn down till tight. 

The cable is made in lengths of 20 feet, 
and stands static tests of immense pressure. 
Special plug and expansion joints are pro- 
vided for connecting the lengths, which are 
also thoroughly reliable. 

The original intention was to lay these 
mains with the outer tube directly to earth 
throughout its entire length, thus rendering 
the system absolutely safe, since only one 
side of the circult could be touched by the 
hand, and there would be no difference of 
potential between this and the ground. 

Alternating circuits, and grounded tele- 
phone lines do not agree, however, and the 
law demanded that the Ferranti mains be 
laid duly insulated from earth; this is 
therefore done, but one terminal of the 
machine is still connected to ground, and 
comparative safety is the result, since it will 
readily be seen that to short-circuit through 
the body, it would still be necessary to touch 
the inner tube of the conductor. This 
would necessitate cutting through the outer 
tube and insulation, which would mean a 
short circuit from tube to tube, through the 
cutting instrument, a dead short-circuit on 
the machine certainly, but perfectly safe for 
the meddler. 

At the collector boxes of the machines an 
accident is impossible, since the collectors 
are enclosed within an iron box, the lid of 
which is magnetically locked by the exciting 
current—nor can the machine generate 
when the box is open, since the exciting 
circuit is not complete till the box is closed. 

Unfortunately time was an object in the 
starting of the Deptford station, and much 
contract-made cable was laid; the greater 
part of this was the lead-covered cable so 
frequently mentioned ; this was not of the 
concentric pattern, but an ordinary stranded 
cable—I understand that it was guaranteed 
to stand considerably above 10,000 volts, 
but after being laid it was found not to 
stand 10,000 at all, and to give but poor 
satisfaction even at 5,000. 

This unfortunate trouble has given rise to 
much talk, and has been scarcely well 
understood by the general public. 

Several other kinds of cable were tried, 
but gave equally unsatisfactory results, and 
all mains have doubtless by this time been 
replaced by the Ferranti concentric cable, 
which stands the pressure perfectly, and 
gives most satisfactory results, 

Of the various expedients to which Mr. 
Ferranti had recourse during this trouble 
with the cables, I am not prepared to 
speak, first because I am not fully informed 
regarding them, and secondly, because they 
form no portion of the Ferranti system of 
distribution. They were simply makeshifts, 
necessitated by an unfortunate happening 
and by lack of time, and they have probably 
given rise to more discussion, both in and 
out of the papers, than hasthe system itself. 

I will now pass on to a description of 
some typical Ferranti dynamos. First 
among these a few words are due to the 
original form of Ferranti alternator, which, 
while it is no longer manufactured, still, 
without doubt, was a machine of marked 
efficiency and great originality. 

The characteristics of this earliest dynamo 
are, I think, about as follows: The figures 
are not based upon my personal mere 
for the machine was out of date long be- 
fore my time, but upon various fragmentary 
notes from my pocketbook, and a generous 
— from Thomson’s Dynamo-Electric 

achinery. 

As in the Siemens machine of similar type, 
the fields formed, as they do now, ‘‘ two 
upright circular crowns of electro magnets 
with opposing poles.” There were 16 mag- 
nets on each side, 32 in all. 

The peculiarity of the machine lay in the 
armature, which consisted of a series of zig- 
zag loops, eight in number, wound or folded 
one layer upon another, and separated b 
alternate ribbons of strip insulation of simi- 
lar width. The winding was in three multi- 
ple circuits, each strip making 10 turns 
— the zigzag coil, 30 layers of winding 

n all. 

Each of these three coils is connected 
at one end with a solid star-shaped brass 
boss, which, bolted together from either 
side through the loops of the zigzag coil, 
forming a solid center for the disk armature, 
and at the same time connecting directly 
with one of the collector rings, the three 
coils all again uniting in an inner star-shaped 
piece of brass, which in its turn communi- 
cated with the second collector. 

This disk armature was 30 inches in 
diameter and one-half inch thick. Its ex- 
treme thickness permitted the magnet poles 
to be brought very close together, enough 
8 only being allowed to insure safe 
clearance. The natural result of this was a 
very efficient field. 

The. dynamo was calculated for a speed 
of 1,400 revolutions per minute, and main- 
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tained a pressure of 100 volts. The arm- 
ature weighed less than 100 pounds, and the 
entire machine rather less than 14¢ tons. 

Most of these old machines are still in use, 
principally upon British war ships, and are 
doing good service. 

An excellent type of all the more modern 
Ferranti machines is the 150 horse-power 
dynamo, which has been manufactured in 
considerable numbers, and is the alternator 
generally in use in most of the smaller sta- 
tions using the Ferranti system. 

In this machine the number of parts has 
been reduced to a minimum, and the effi- 
ciency is very high; it will fully illuminate 
3,000 ten candle-power lamps, requiring an 
average energy.of over 35 watts each. 

The fields are arranged asin the old ma- 
chines, and have 20 magnets on each side. 
The distance between the opposing faces of 
the fields is rather less than three-quarters. of 
an inch, and within this narrow space the 
coils of the armature rotate at a speed of 400 
revolutions per minute. The armature be- 
ing four feet in diameter, this makes a 
peripheral speed of 4,800 feet per minute. 
The diameter of the armature shaft is 414 
inches, which at first sight seems rather 
large, since there is no great weight to carry, 
but the size is needed since the armature is 
overhung. 

This armature is without iron, and con- 
sists of a central boss of gun-metal, into 
which are fixed 10 carrying-arms of brass, 
These are insulated from, and held into, the 
core by a special mixture of sulphur, which 
is poured in in a liquid state and sets harder 
than metal itself. 

This sulphur insulator is one of Ferranti’s 
specialties and prides, and much of the suc- 
cess of his machine is, I believe, due to it. 
I never, during my stay with him, met with 
a ground on an armature shaft. 

Each of the 10 carrying-arms which I 
have just mentioned, holds two coils or bob- 
bins of copper tape tightly wound by ma- 
chinery on a center made up of alternate 
strips of asbestos and brass. Terminating at 
one extremity is a gun-metal butt-piece, the 
entire coil being fastened to the carrying- 
arm by a single bolt passing through this 
butt-piece and drawing the bobbin into 
place. 

The winding of the bobbins themselves is 
of alternate layers of cerrugated copper and 
fibre ribbon, the object of the corrugation 
being to prevent lateral slipping—a very 
necessary precaution. 

The thickness of the bobbins, which form 
the only portion of the armature projecting 
between the fields is one-half inch, which 
leaves a margin of less than one-eighth inch 
clearance on each side. 

The coils are connected in two parallel 
circuits, which are conducted away through 
the carrying-arms and the rods within the 
central boss itself, to the collector rings, 
where the current is taken off by Ferranti 
collectors—two half circular pieces of metal 
like the two halves of a severed ring, which 
almost surround the collector rings and are 
held together by bronze springs, making an 
extremely good and constant contact, and 
not running at all hot. 

The machine can be very quickly repaired; 
the two fields are divided at the center and 
slide back very readily, right and left, on 
extension bases, by the aid of a simple lever- 
ing device. The armature 1s then exposed, 
hanging in its usual position, and it is but 
the work of a moment to take out and re- 
place a burnt coil with a new one. 


A few details regarding the two 625 horse- 
power machines formerly used at the Gros- 
venor station, and how being installed with 
changed winding, to take the light day load 
at Deptford, may be of interest here, before 
I pass on to a description of the giant ma- 
chines of the Deptford station. These two 
dynamos are in construction almost exactly 
like the 150 horse-power type which I have 
already described. The machines were 
originally designed to give current for 10,000 
ten candle-power lamps each, but have 
frequently carried as high as 19,000 lamps 
without apparent effort. The weight of 
these dynamos is 35 tons. The height from 
floor is 9 feet 6 inches ; the floor space re- 
quired, 9 by 11 feet; armature diameter, 
8 feet 6 inches; potential maintained, 2,500 
volts ; speed, 280 revolutions per minute. 

There are 40 coils or bobbins in the arma- 
ture and 40 field magnets on each side, 80 in 
all. The pulley is —— for rope driving, 
Mr. Ferranti being fully convinced that this 
is infinitely better than the best belting. 

It has probably been already remarked 
that I have made mention of no regulating 
device for the dynamos. Mr. Ferranti makes 
no provision for automatic governing, nor is 
it needed. It must be remembered that 
there is absolutely no iron in the armature, 
and that the machine is, therefore, self- 
regulating to a very large degree. 

There is no compounding of the field, the 
field circuit being entirely simple and sepa- 
rate. At the Grosvenor the exciters used were 
Siemens machines, giving 108 amperes at 100 
volts. At Deptford, Kapp machines coupled 
direct to Allen engines exe aed These Kapp 
machines have rheostats in their field cir- 


cuits, not for use in regulation, but in start- 
ing up and in case of emergency. It will 
noticed that the two machines I have just de- 
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scribed have not armatures arranged with 
the zigzag winding adopted in the original 
Ferranti. machine. This zigzag winding 
was abandoned for several reasons, It was 
impracticable for large armatures and a 
winding made up of separate bobbins or 
coils, which could readily be removed and 
replaced, was found to be exceedingly de- 
sirable. _ To meet these requirements, there- 
fore, the method of winding was changed to 
an arrangement similar to what is generally 
spoken of in text-books as the ‘Siemens 
alternating armature.” . 

It now remains to me, before passing on 
to the less important apparatus of the Fer- 
ranti system, to give a brief description of 
the two sizes of dynamo which are installed, 
and. being installed, at the Deptford station. 

So much has been said and written about 
these during the past year or. more, that I 
almost hesitate to mention them at. all, so 
sure do I feel that almost. every one here is 
familiar with their general character. and 
dimensions. 

The Deptford machines will. be of two 
sizes, the portion. of the station to be: put 
intoimmediate use calling for three dynamos, 
two of 1,500 horse power each and one of 
no less than 10,000. Of these the two first 
are now installed and running, whilst the 
10,000 horse-power machine is still in course 
of construction, it being far too enormous a 
piece of machinery to-admit of hurrying. 

Each of the 1,500 horse-power machines 
are driven by meansof 40 five-inch ropes from 
a compound vertical condensing engine of 
marine ‘ype, having a grooved drum or 
driving pulley 24 inches in diameter. 

The carrying-arms of the armature, which 
support the winding are fixed directly into 
one end of what may be called at once the 
pulley and the armature boss, by means of 
sulphur ‘insulation. Into these carrying- 
arms are fixed the 48 bobbins which con- 
stitute the winding. The total diameter of 
the armature is 12 feet; 6 inches. The 
fields are arranged as in thesmaller machines 
and have 48 magnets on each side, 96 in all. 
The copper strip composing the winding of 
the armature is three-quarters of an inch in 
width and 114 millimeters in thickness. 

There is only one inch of space between 
the opposite magnet poles, and within this 
the armature rotates, having one-half inch 
clearance on each side. 

Small fan-shaped ears are cast onto the 
carrying-arms of these, and the other 
machines which I have described, which, 
when the machines are in motion, force a 
constant current of air between the armature 
and the field, keeping up a very perfect ven- 
tilation, and removing any dust which 
might accumulate upon the face of the 
magnets. This dust, if allowed to remain, 
would be apt to cause a short circuit from 
winding to magnets, as one pole of the 
machines is to ground; as an additional 
precaution against this the faces of the 
magnets are covered ‘with a thin layer of 
vulcanite. 

The frame divides asin the smaller ma- 
chines, and slides back on extension bases to 
afford access to the armature, a special en- 
gine being provided to do this work. 

Of the 10,000 horse-power dynamo, I can 
say but little; it will differ from the others 
only so fur as its enormous size renders 
necessary. The armature will be no less 
than 40 feet in diameter, and will rotate at a 
speed of 60 revolutions per minute. It will 
be coupled direct to two compound vertical 
condensing engines, each of 5,000 horse- 
power, one on each side of the armature, 

The shaft is the largest forging ever 
turned out of the celebrated Clyde work- 
shops, and one of the largest ever made in 
the world. It is no less than 36 feet in 
diameter, 28 inches in the bearings. I 
really do not dare state its weight. There 
will be 132 bobbins in the armature and 182 
magnets oneach side. The enormous size of 
this machine is quite beyond the comprehen- 
sion of one who has not seen its parts. 

The station instruments which are used in 
connection with the Ferranti dynamo, are 
direct- readin, 
ammeter, and the Sir Wm. Thomson statica 
voltmeter. 

I will now pass on toa brief description 
of the Ferranti transformer, meter, etc. I 
am aware that I have been able to give but 
the merest outline of Ferranti’s dynamo 
construction ; the subject is far too intricate 
and wide a one to be treated at all in detail 
within the limits of a short paper. 

Before’ describing the Ferranti trans- 
former, I should say a few words about the 
Ferranti fuse. Its position seems naturally 
to be between dynamo and transformer. 
Thisis an nonemney simple device of porce- 
lain having a long break. It consists of two 
removable pF , to which are fastened a 
number of thin strands of fuse wire, accord- 
ing to the current to be carried. These 
wires pass though a narrow crevice or slot 
in the earthenware, from plug to plug, the 
crevice being broken at short intervals by 
cup-shaped hollows, this construction pre- 
venting arcing. The fuse has a convenient 
earthenware cover, can be placed anywhere, 
ang pee piwaye proved on ly trustworthy. 

e Ferran’ sformer is seemingly as 
little known as the dy = in this country. . 
It is a very simple r, of decidedly high . 


efficiency, consisting of a number of bundles 
of very thin, soft, hoop iron, spaced apart 
with wedges, clamped tightly together and 
wound at their central portion with insula- 
tion. Each strip of iron is insulated from 
its neighbor for half its length, on each side, 
by paper pasted on. This, when the irons 
are turned back, asI shall presently describe, 
leaves a strip of paper between each layer of 
iron, but does not prevent a perfect magnetic 
circuit. 

On these bundles of irons, at the portion 
wrapped with insulation, is wound the 
secondary, which is in its turn wrapped 
with insulation ; on to all this the primary 
is slipped, in the shape of a number of coils, 
wound elsewhere on former blocks. These 
coils are slipped on, one by one, and separ- 
ated from one another by washers of shel- 
laced cardboard. 

The projecting irons are then turned back 
over the coils from each end, lapping each 
other; first one way, then the other, like 
shuffled cards, and the last two are fastened 
off by a simple double ‘‘L” or tinsman’s 
joint. Half of each bundle is turned back 
in each direction, up and down, forming 
complete magnetic circuits in two directions. 

The transformer is extremely convenient 
in case of repairs, when the irons are readily 
straightened out and burnt primary coils re- 
placed. 

It seems, however, to have several marked 
defects; the flat side of the lamination is pre- 
sented to the penetration of the lines of 
force, which, according to Kennedy, isincor- 
rect construction, and the transformer is in- 
clined for this reason both to heat rather 
badly and to hum, the latter trouble 
being partly due doubtless to the fact that 


the iron cannot: be held so firmly in this: 


style of converter as in the more common 
type, where the iron forms a solid block. 

‘The transformer is incased within a cast- 
iron shell, from which it is insulated and 
into which the primary and secondary ter- 
minals are fixed by means of the Ferranti 
sulphur insulation. 

hese converters are made in five sizes: 
25, 50, 100, 150 and 200 lighters.. The large 
transformers for reducing the 10,000 volts 
of the primary to the 2,500 volts of the 
street circuits, are of the same construction 
as these I have just described, the insulation 
being, of course, increased to bear the 
enormous pressure. 

This is not the original transformer used 
by Ferranti; that was of the Gramme ring 
type, and rather more efficient than the pre- 
sent one, I believe, but scarcely practical 
from a mechanical standpoint. 

There now remains to describe only the 
Ferranti meter, a most ingenious recording 
instrument largely used in connection with 
Mr. Ferranti’s London circuits. This meter 
consists of a coil, of ‘a few turns, in series 
with the lamps, which passes around a core 
of soft iron, and terminates in a composition 
metal ring, which is split to prevent Fou- 
cault currents, and is bolted on to a soft 
iron base being, however, insulated from it. 
Thus it will be seen that the ring, the base, 
and the soft core around which the coil pas- 
ses (the lower portion of which is burnt or 
cast into the ring also) form, eg cogte H 
sides, bottom and top of a hollow and tight 
trough; the iron is continued from above 
the coil, by means of a horseshoe shaped 
laminated piece of iron which passes down 
outside of the coil and makes contact with 
the base; thus we have a magnetic pole at 
the top and bottom of the trough. 

This trough is filled with mercury, making 
contact with three-fourths of the inner cir- 
cumference of the ring, and the center of the 
base. The current entering the coil, passes 
around it to the ring, and from the ring 
through the mercury to the base on which 
is the other terminal. 

Under the combined influence of the mag- 
netic field and the current passing throug 
the mercury from center to periphery, and 
vice versa, the quicksilver is caused to rotate. 

A shaft passes from a jewel in the base, 
through a small hole in the iron core to a 
train of wheels at the top; on this shaft is an 
aluminium fan suspended in the bath ; this 
is all balanced so nicely that it actually 
floats in mercury. 

Now, since the resistance to rotation due 
to friction is approximately proportional to 
the square of the speed, and the turning 
moment is proportional to the square of the 
current, the number of revolutions performed 
ina ou time is a measure of the current 
which has passed through the meter during 
that period. 

Owing, however, to the rule of friction 
not following this law absolutely, and owin 
to the additional and irregular friction o 
the gear, a sensible error is introduced. This 
difficulty is overcome by placing a shunt 
coil of high resistance around the series coil, 
which secures an excess of electro-magnetic 
action, when the friction is greatest in pro- 

rtion to the torque, thus assisting the low 


The meter is very accurate, and has a 
quite wide range, 1 to 50 amperes being the 
capacity of the 100 volt instruments; it is 


} equally serviceable on direct or alternating 


is of any fre 4 
This irieter, while unvioubtedly accurate, 
has many very apparent weak points how- 
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ever. The mercury volatilizes quite rapidly, 
especially when the instrument becomes 
warm ; the meters must always be kept up- 
right or their contents will spill, and they 
cannot be carrieg from place to place with- 
out being emptied and refilled, which, as the 

uantity of quicksilver varies, is apt tointro- 

uce errors. In view of these troubles, Mr. 
Ferrantiis now also manufacturing and using 
a number of meters of small capacity, similar 
in principle to the well-known Shallenberger 
instrument, which are sufficiently accurate 
for general use; these are manufactured 
under the English patents of Mr. Wright, 
one of Mr. Ferranti’s staff. 

I would like to say that a gentleman 
who was associated with Mr. Ferranti 
at the time I was, and a considerable 
longer time than I was, is now in America, 
and I hoped that he would be here to-day. 
He was at Deptford long after I was and was 
very well posted on this machine. I thought 
he would give you some additional informa- 
tion when the paper was over, but I received 
a telegram from him saying that he could 
not get here. 

The President: Gentlemen, you have 
listened to the paper of Mr. Haskins. It 
certainly has been a very interesting and in- 
structing one. Have you any remarks to 
make or any questions to ask Mr. Haskins ? 


Mr. Law : I would like to ask Mr. Has- 
kins some questions in regard to connecting 
transformers on to his primary circuit. We 
who have been in electric lighting some time 
and have been knocked down several times 
—last time in a pond of water ten inches 
deep and filled with ice—do not like to re- 
ceive those currents. Now to do successful 
commercial lighting we are obliged, in order 
to compete with gas, to keep a continuous 
service on our primary circuits. I would 
like to ask Mr. Haskins what provision they 
make for connecting converter wires on to 
his primary mains. 

Mr. Haskins: Mr. Ferranti has, I believe, 
four or five methods in use for connecting 
on to his concentric mains. The commonest 
thing is a good deal like the brace that a 
plumber would put into a pipe. He brings 
out the inner tube through a sort of T-joint 
and -carries it a good distance before the 
insulation is removed from it. That gives 
him one leg of the circuit. The other is 
taken off by an outside ring which is 
soldered on to the other conductor and goes 
in the other direction for a safe distance, 
covered by insulation. That, I think, is the 
method that will be practiced most gener- 
ally. You will understand that the circuit 
is only taken off at four places—at the four 
central distributing stations, where the cur- 
rent is reduced to 2,500 volts, and then dis- 
tributed for house lighting. The current 
which goes to the houses is secondary, not 
primary. 

Mr. Law: What arrangement do you 
mage for connecting on to a 2,500 volt cir- 
cuit? Even taking a 1,000 volt circuit and 
attempting to make a connection on a wet 
= is rather a hot process. 

Ir. Haskins: Yes, sir, itis. It is not in- 
tended that any connection shall be made 
while the circuit is alive. Of course, it 
would be in this way: Ifa store was to be 
connected on, they would take the time to 
connect that on when that portion of the cir- 
cuit was not in use. That is the method 
that. Mr. Ferranti has always followed. 
They do not attempt to handle the 2,500 
volt wires when they are alive. I have 
handled them myself when they were alive, 
and I have handled 10,000 volts when it was 
alive, too, but I do not like to. 

Mr. Law : As I said before, Mr. President, 
we have to burn lights continuously. The 
current has to be on that light for 24 hours 
in the day, unless you make an auxiliary 
line for it, of which the expense would pre- 
vent us from doing. Now, we have to 
connect our converters on the live wires and 
we cannot wait just because it happens to 
be a little bit stormy. That storm may con- 
tine for two or three or fourdays. As Isay, 
it is almost impossible to connect on a 1,000 
volt current under those circumstances, and I 
wish to find out what arrangement has been 
made for connecting on this higher voltage 
without danger to the man doing it. 

Mr. Haskins : Where it is found necessary 
to connect on where the circuit is alive, the 
take out the double plug fuse on the PY - 
mary. The fuse can be put in with safety 
when the current is alive. 

Mr. Seely : I would like to state,in re- 
sponse to the inquiry of the gentleman from 
Philadelphia, that the Manhattan Electric 
Light Company, of New York city, have an 
ingenious way of connecting from the pri- 
mary to the ‘converters. They place the 

rimaries in front of their houses into bind- 

g posts and those binding posts are insu- 
lated. In case a subscriber is put in they 
put in what they call a primary switch, and 
after the lamps are installed all that is 
necessary is to close a switch. They have 
also interposed those switches into all their 
lines now, as the fire underwriters have 


u it. 
Sir. Law: I may be a little thick-headed, 
but I do not get at just what I wanted to 
know, and that is how they make the at- 
tachments directly to the primary mains, [ 
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have doue it, connecting converters by using 
a plug or a switch, but the trick comes in 
putting the leg on to the primary main to 
yet at this plug or switch or binding post, 
whatever you use. What I want to know 
is, how we can connect that primary loop to 
tue converter on to the main of the primary 
and not get the shock that we are liable to 
get, provided those lines have a little 
jeaking. 

Mr. seely: I would not advise any one 
to attempt to make a connection to the 
primary with 1,vv0 volts. It is a well- 
«xnown fact that it is being done every day 
vy legging on to the primary with rubber 
boots, rubber gloves, etc., but 1 know of 
no well-known means by which you can 
avoid receiving a shock ir the poles happen 
to be damp or you are standing on the side- 
walk 


alk. 

Mr. Haskins: I night say that during my 
connection with Mr, #erranti, althougu we 
were running a very large circuit from the 
Grosvenor gallery, we had only one death 
in connection with the system, and that 
man was killed by being carried around the 
pulley by the rope gearings, so that the 
%,5uU volts was not responsiple for that. It 
is not Mr. Ferranti’s intention that the wire 
should ever be tapped into when alive. Mr. 
ferranti does not Keep his wires alive con- 
stantly. He generaily opens each circuit 
for avout halt an hour every day. I have 
known them to be open for a httle longer 
than that. 

After further discussion by Mr. Law and 
Mr. Bradley, of fort Wayne, Mr. Pope, of 
New York, said: Mr, President, Mr. wal- 
ter B. Phillips, an old journalist of Provi- 
dence, said he once thought that one of the 
unsatisfactory things avout journals was 
that they send stun broadcast through the 
world and you never knew whether it was 
appreciated or not. in view of that I wish 
to olfer the following resolution : 

** Resolved, ‘That tne sincere thanks of the 
National Electric Light Association be, and 
the sume ure hereby, tendered to the pub- 
lishers and statf of the Providence Journat, 
the Providenee Bulletin and the Providence 
Hoeening Lelegram, tor their very complete 
and accurate reports of the proceedings of 
this Convention which have appeared dur- 
ing our sessions in this city.” |Applause.} 

(Unanimously adopted.) 

ihe President: Are there any further re- 
marks on the subject of Mr. Haskins’ paper ? 
if not, we will proceed to the consideration 
of the next item on the programme. Now 
we will listen to a paper by T. Carpenter 
Smith, on Distribution and Care of Alternat- 
ing Uurrents, 

MANAGEMENT OF ALTERNATING CURRENTS. 

Mr. Smith: After Mr. Haskins’ very inter- 
esting description of the English practice, L 
teel au hesitation in saying anything about 
our own practice, as it seems to be on a so 
much smatier scale; but 1 think we make 
up in the number of plants what they have 
gained in the size of tne few plants that they 
have in operation. 

I feel some reluctance in speaking upon 
this subject at all, because 1 have already 
spoken upon it at two or three conventions ; 
but it has been brought to my notice that 
while a good deal or it is an old story to 
some of us, that there are new stations start- 
ing up every day, and it is to those people 
that 1 address myself more particularly. 1 
want to keep them from talling into the 
same holes that we fell into, anu 1 do not 
think there is anything that has hurt the 
business more than the failures init. Ido 
not mean the practical or working failures, 
but the commercial failures. ‘he men who 
put their money into those original plants, 
without any knowledge, and wno did it on 
the faith ot their engineers, and who found 
that they did not get a sugicient return 
trom it, are not only loath to spend any more 
mouey themselves, but they exercise a very 
bad eifect on others when we try to intluence 
new Capital. 

1 wilt begin by stating that there are a 
great many points covered in the care of the 
alternating currents as used for electric 
lighting tnat apply with equal force to all 
Olwers at present in use for commercial pur- 
poses. ' 

Yo more easily arrive at these it will be 
well, however, to brietly state the different 
forms of electrical currents now in commer- 
cial use, and what we may call the govern- 
ing characteristic of each. I leave out those 
which come first in the history of the ques- 
tion, namely: Lelegraph, telephone, district 
call and fire alarm currents. ‘hey are only 
worthy of note for their generally poor in- 
stallation |laughter), thé telephone lines 
especially, being a perpetual nuisance to all 
of the others. ‘I‘his arises chiefly from their 
being of such light gauges of wire that they 
will not stand any exceptional strain, sucn 
as is placed upon them by sleet storms 
or heavy gales, while the effect of rust 
and deterioration from atmospheric causes 
rapidly reduces them to the point beyond 
which they will not carry their own weight. 

‘The first that we consider of the currents 
now in general use from central stations are 
the ‘‘are lighting circuits.” To take the 
most poweriul current generally operated 
on this system we may place it at about 10 
amperes and from 2,500 to 3,000 volts on a 
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single wire. In this current we have, as a 
tule, the governing characteristic of a very 
high tension, but with small volume, and it 
may be well to note the particular form of 
danger to which it gives rise. Its high ten- 
sion makes it dangerous both as to life and 
fire, from its liability to leap through the in- 
sulation, and when the current has once 
been started, to form a long arc. On the 
other hand, the danger is limited by the fact 
that the volume of current is small, and that 
the short circuiting of the line by any other 
conductor tends, as a rule, to simply cut the 
lights out rather than to cause any great 
danger at the point where this happens, 
while nearly all the machinery of this type 
in general use automatically reduces the 
energy supplied at once. 

The chief points to be guarded in these 
currents are, therefore, practically covered 
by the general precautions of good insula- 
tion and protection against leakage by moist- 
ure reaching the wires, while the danger to 
life is very iargely eliminated by the usual 
practice ot placing all lamps and appliances 
well out of reach of the public and confin- 
ing their care entirely to employés who are, 
presumably, skilled, and who will, therefore, 
handle the matter intelligently. 

In the second great division of electrical 
currents which we consider, the ‘‘ low ten- 
sion direct current ” system, the ruling feat- 
ure is the large quantity. We may say that 
this current is practically not dangerous to 
life, but very dangerous as regards fire, if 
not properly installed and protected. It is, 
however, a simple matter to properly pro- 
tect these wires and the low tension not 
putting any great strain on insulation, we 
may discuss it as fully covered by the ordi- 
nary rule of the fire insurance underwriters, 
who, in this respect, owing to the nature of 
the business, have even more interest in the 
saving of property from fire than the cen- 
tral station itself. The great danger, how- 
ever, lies in the fact that the volume of cur- 
rent is so great that any short circuit on the 
main lines developed an enormous amount 
of energy at the point of accident—sufii- 
cient, on the authority of Mr. Edison him- 
self, to reduce the pavement to a molten 
mass for many feet. [Laughter.] The gen- 
eral public also must necessarily have con- 
siderable care and control of the distributive 
appliances, and in their ignorance will often 
put grounds on the wires, or replace fusible 
plugs by copper wires, and all this has to 
be watched for. 

And that is a danger that I think central 
stations ought to interest themselves more 
in. In Philadelphia we have got to a 
very good point with the fire underwriters, 
and they keep inspectors constantly at work; 
they do not merely inspect the work when it 
is being put in, but they go to a man’s 
building at odd times and look all over his 
wiring again, and if they find any such fool- 
ishness as copper wire replacing fuses, they 
will very often order his lights to be taken 
out; and it has only taken one or two in- 
stances of that kind to awaken the public to 
the fact that there are rights which the central 
station has, and there are certain precautions 
which they themselves must take. 

The third great branch, and the one with 
which we more particularly concern our- 
selves to-day, is comparatively a new one, 
but has in the short time it has been in ex- 
istence had so phenomenal a growth that it 
is no wonder that we find even the common- 
est precautions oftentimes neglected in its 
use, 

In the ‘‘alternating” or ‘‘ converter” 
system we may say at once as regards the 
secondary distribution, 7. ¢., from the con- 
verter to the lamp, that the rules already laid 
down for the installation of low tension wirect 
current wires will practically cover the case. 
The alternating current of 50 volts, which 
practically is the standard to-day, will work 
successfully with insulation, and under con- 
ditions which would lead to trouble imme- 
diately with even the 100 volts direct cur- 
rent ; and this fact in itself often leads to 
poor work, either from intention or igno- 
rance. The wiring, of course, must be pro- 
portionately heavier for this current than for 
the direct, which, perhaps, adds some slight 
risk of under-sized wire being used; but this 
is an evil which will generally correct itself 
owing to the diminution in light, making 
itself felt-before the danger point is reached. 
The fact also that the converter cuts off all 
connection between the customer and the 
company, removes the great danger of 
grounds on one building affecting the whole 
system. 

There are certain peculiar features, how- 
ever, which should not be overlooked 
uamely, that moisture will often cause suf- 
icient leak in the way of a short circuit to 
heavily overload the wires, while not suffi- 
cient to start the ‘‘dead” short circuit, which 
would blow the fuses. For this reason 
special care should be taken that the wires 
are properly ‘‘ fused,” and that in the event 
of a fuse persistently blowing with only its 
proper number of lamps, search should be 
made for leaks. 

The general tendency in the electric light 
business being now very largely to make the 
consumer responsible for all the wire upon 
his own premises beyond the converter, nar- 
rows the subject down to that on which I 


wish more particularly to speak, ‘‘High Ten- 
sion Alternating Current Distribution.” This 
current has to a certain extent the governing 
characteristics of both those mentioned 
above, and this has excited a dispro- 
portionate fear of it. Its tension of 
1,000 volts (to take that oftenest used) 
is high enough to make a first-class 
insulation necessary as a precaution against 
leaks, which may soon break out altogether, 
and its being a constant potential system 
allows the whole power of the dynamo, or 
rather of the engine driving it, to be possibly 
developed at any point by a short cir- 
cuit. 

Without going into the fiercely debated 
question of Direct vs. Alternating Cur- 
rents, I would call attention to one fact. 
With high tension direct currents I have 
seen linemen, in repairing lines or cutting in 
circuits, handle an arc circuit of perhaps 
2,000 volts, when they should hardly touch 
it, and by taking a quick hold and keeping 
it, make a connection while really in a posi- 
tion of oa danger, since a ground coming 
on the line elsewhere would surely kill or 
injure them, though they would not believe 
this, since they could only feel the current 
at the moment of taking hold or letting go. 
With the alternating, huwever, the effect is 
constant, and so intensely disagreeabie that 
avery slight leak indeed will discourage 
any one from running the least risk on live 
circuits. I may mention in this connection 
that as far as my experience goes (and I be- 
lieve some of the learned doctors agree 
with me), the action of a heavy shock of alter- 
nating current is to force.the diaphragm up 
into tne chest, compressing the lungs, and 
literally squeezing the breath out of one, 
causing the cry which seems peculiar to 
those caught in this way. If the person is 
stunned, dash cold water on the face and 
chest, loosen the clothing, especially at the 
neck, and use artificial respiration as for the 
drowned. One of our linemen who was 
badly caught was brought round by these 
means, after being, toall intents and purposes, 
dead for nearly ten minutes, no breath or 
pulse being visible. 

Coming now to my subject proper, the 
first precaution which I think we should 
take in any case is to properly lay ov’ a 
system of distribution according to the _ir- 
cumstances of the installation. Almost the 
first point to be thoroughly settled is the 
size of unit dynamo whicn it is proposed to 
use. This should be kept as large as pos- 
sible, for the reason that practically a large 
dynamo takes no more care to look after it 
than a small one, while at the same time 
care must be taken not to get it too large, 
since an underloaded dynamo and engine is 
not economical to run. 

The second point is that as alternating 
current dynamos are easiest run separately 
and not in multiple arc, the planning of the 
pole lines, feeders and mains for the various 
circuits, should be such that these units cea 
be economically used. 

Another point to be looked at in the 
general plan, is that wherever possible the 
sizes of mains and feeders should be kept 
the same throughout, thus reducing the 
number of sizes of wire used in street work, 
and keeping the pole lines and fittings as 
uniform as possible. 

It is astonishing how few different sizes of 
wire are really needed if care be used in 
planning, for it is always a good fault to 
keep the sizes up both for mechanical and 
electrical reasons. 

It must not be forgotten that however 
much we —_ be able at the present, or 
have been able in the past, to control the 
condition under which we shall supply the 
public with any article, it is only a question 
of time when the public will decide for 
themselves, not only under what conditions, 
but in what quantities and under what 
prices they will take what we have to supply. 

In the early history of electric lighting, 
and we may say even to the present time, as 
far as arc lighting is concerned, the contract 
basis will be the one upon which the light 
is sold. With incandescent lighting for 
many years, the contract system seemed to 
be the basis, but as soon as a good and re- 
liable meter was placed upon the market, 
that moment the conditions were changed. 

It is a part of our human nature to desire 
only to pay for that which we use, and it is 
equally a part of our human nature to try 
and get something which we have not paid 
for, and for this reason there will always be 
those who desire the meter system and those 
who desire the contract system, but the 
weight of public opinion is so heavily in 
favor of the meter system that we may, to 
all intents and purposes, consider it as the 
adopted method of sale. 

Electric lighting is after all only a lighting 
business, and those who are concerned in the 
furnishing of incandescent electric lights, 
will learn many a valuable lesson from the 
gas companies, who, as I have more than 
once reminded you at these Conventions, did 
not reach their present methods and condi- 
tions by having them schemed out at the 
start, but through much tribulation and 
many trials, so that their present methods are 
simply another instance of the survival of 
the fittest. For these reasons in deciding on 
unit sizes, remember to count on probable 
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load and not on probable number of lights 
rented. 

To begin with the dynamos—We may say 
that the best unit to use will be prob- 
ably found by taking the maximum all-day 
load. In some cases, however, this will be 
very light compared to the loads thrown on 
during the ‘‘heavy hours,” and in such 
cases it may be better to use a much larger 
machine for the sake of uniformity, with 
its many advantages. If multiples of a 
unit are used, only one or two spare parts 
need be carried—the feeders and* mains can 
be all laid out alike, and any dynamo is 
ready to take the place of any other without 
any preliminary cutting and changing of 
circuits. 

The question of sub-divided power is a 
vexed one, and one on which we can never 
hope to see all agreed, and I therefore do 
not make any suggestions beyond noting 
that a dynamo which can pull up its driving 
engine without injury to itself is a good 
thing, that running a small engine as a 
relay is cheaper than running a large one, 
and that in incandescent lighting the cus- 
tomer, not the central station, regulates the 
load. Of course, these remarks apply only 
to engines of the same type. I donot set a 
small high speed single expansion engine 
against a large compound or triple expan- 
sion one. 

Keep dynamos well insulated, but put 
collectors to lead off static electricity from 
the belts. If there is a slight leak on one 
of your circuits, the easiest path for the 
spark may-be to jump into the armature, 
and so to line and ground ; and this spark 
will punch through almost any insulation, 
and gradually keep making it weaker till 
some day the current generated in the arma- 
ture follows the spark and your armature is 
gone. Look carefully to all screws and 
bolts ; the alternating current seems to have 
some peculiar effect (perhaps by mechanical 
vibration, perhaps by actual molecular ex- 
pansion and contraction) in loosening screws, 
causing small arcs which may melt off con- 
nections, or may make bad contacts. Noth- 
ing is more annoying than to have.a dynamo 
operating perfectly until shut down, and 
then refusing to start upagain. This comes 
often from such poor contacts—the current 
following and bridging over as long as it is 
kept going, but failing tc make the first 
jump necessary to start. In arc lighting 
machinery this used to be got over by 
‘*jumping the machine,” or short circuiting 
it for an instant; and I have known alter- 
nating incandescent dynamos ruined by 
being served in the same way. 

A small air pump and tank with lines of 
pipe through the station, and a hose to di- 
rect a strong jet of air into the armatures, 
will be found a valuable addition to station 
equipment, and the amount of dust and 
copper which can be blown out after the 
hand bellows has done its best, is surprising. 

Have your switchboard so that circuits 
and dynamos can be easily and quickly 
changed. 

One feature which Ferranti seems to have 
early foreseen, and that is a feature which 
in our American practice I think has been 
somewbrt neglected, is the use of fuses with 
a very much greater distance between the 
points of attachment, and some ready means 
of replacing them without danger to 
the person so doing, even if a short circuit 
should still exist on the line which is being 
handled. 

For this reason, also, it is a great mistake 
to crowd switchboards too closely. There 
should be abundant room given both for the 
operator to stand in front of the board and 
to beat a hasty retreat without the danger of 
being caught by machinery or belts behind 
him, and to allow the free use of the hands 
and arms without the danger of being burnt 
by fuses in the immediate neighborhood 
which may go off at any time. While an 
alternating current will not make much of 
an arc when a fuse melts simply from over- 
load, it does make a wicked and demoraliz- 
ing one when a short circuit is present, 
especially when it has a heavy machine 
behind it. 

There will always be some hesitation, I 
think, as to the adoption of devices for put- 
ting in fuses which do not have a positive 
contact, such as a scréw connection, or one 
which I think Ferranti used, a plug which 
can be twisted in at every lgylcation, 
thereby keeping the contactsclean. I think, 
however, that we shall soon see a fuse 
adopted which shall be in the form of a 
switch which can be opened and closed as 
often as needed to keep the contacts bright 
and clean, 

In fitting up the fuse blocks and switch- 
boards, it is well to leave no sharp points 
or corners exposed, since the alternating 
current will jump from such points if it be 
trained across or induced to do so by the 
presence of the lead vapor from a fuse 
which has blown. 

It was one of my earliest experiences to 
see an arc jump in this way, from the ends 
of wires which had been pushed so far 


through the connections on switches as to 
show their ragged points beyond the metal 
of the switch. The arc which was formed 
on a blowing out of a high tension fuse 
bridged between two such points a distance 
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of nearly ten inches, and held there for 
some 15 or 20 seconds, in which time it had 
pretty thoroughly melted up the brass parts 
of the switches. In this case the arc had 
been started by throwing in a 100,000 watt 
dynamo on a short circuit. 

“While high insulation is needed on a 
switchboard. which leads many to the use 
of rubber wire, I would say that I think a 
far greater danger is introduced by its use, 
namely, fire. On an incandescent board, 
fuses may go at any moment and draw a 
heavy arc with them. If coverings and fit- 
tings be used which will not carry flame, all 
is clear for new fuses in a few seconds ; but 
if once fire starts and the other fuses let go, 
there is no saying where the damage will 
stop. While the voltage was enormously 
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loose contacts in the switches or somethin 

of that kind. If the pilot lamps of the al- 
ternator only have gone out there is no use 
looking for any trouble about the fields or 
the exciter circuits, since the pilot lamps 
being lit there shows at once that the trouble 
is further on in the chain of connections. 
It may seem a refinement to put in such ar- 
rangements for the sake of saving a few 
minutes or even seconds in locating troubles; 
but it must be remembered that the public 
are more and more demanding that incan- 
descent lighting shall be as continuous and 
reliable as any other method, and when all 
the lights in a building go out at once, a 
few seconds delay may be a very serious 
matter. The public are not concerned with 
what the cause of the trouble may be, but 
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higher, and we do not know under how 
much more difficult conditions they labored, 
the destruction of a switchboard in the 
Grosvenor Gallery station in London, and 
the consequent shutting down of 30,000 
lights, is a warning which all should heed. 

It is always best not to have any wires 
concealed anywhere about a station, and 
they should be run on porcelain or glass in- 
sulators so as to be perfectly safe from fire 
even if they should be soaking wet. With 
wires running this way, there need be no 
fear of throwing water on wood-work which 
is in danger of catching fire, since the worst 
damage ‘that can be done would be the 
blowing of the fuses from a short circuit. 
Of course, the covering of the wires should 
be of a kind which will properly protect 
those who are working among them. A 
separate ammeter and voltmeter on each 
circuit or feeder, while apparently an expen- 
sive luxury, is, in reality, a very great sav- 
ing and convenience in a station which has 
lines over a half mile in length. The am- 
meter enables one to tell precisely on what 
feeders the load is heaviest, and where more 
than one feeder runs to any district it is a 
convenient means of knowing just upon 
what circuit to cut in the lights for any new 
customer. If the system in use allows any 
compensating device for indicating the cor- 
rect voltage at the point of distribution, in- 
stead of in the station, it will be much the 
better, and, also, to have on all feeders, if 
possible, but certainly on extended ones, 
some arrangement for raising the electro- 
motive force in order that both short and 
long feeders may be operated from the same 
dynamo. Of course, there are many cases 
where it pays to run a separate dynamo at 
higher voltage for a particular feeder or set 
of feeders on which there is a heavy drop. 
But even in such cases it is often useful to 
be able to run these feeders with those on 
which the drop is small from the same dy- 
namo. 

Put pilot lamps on each feeder which will 
often attract attention toa circuit being out 
quicker than the voltmeter, and put pilot 
lampsalso on each field circuit. If separately 
excited dynamos are used, put pilot lamps 
also on both the main circuit and field cir- 
cuit of the exciters. These pilot lamps need 
not of course be up to candle power ; high 
resistance lamps or lamps placed in series 
will be quite sufficient, and the amount of 
current they use inappreciable, while the 
saving in time which the lamps afford in 
case of any failure of current by enabling 
an attendant to locate the trouble at once 
between certain points is often considerable. 
Thus if the pilot lamps on the main feeder 
and on the field circuit of the alternator 
have both gone out while the pilot lamps 
on the exciter mains and exciter fields are 
still lit, it shows that the trouble is some- 
where between the pilot lamps on the field 
circuit and the exciter mains, being probably 


Brown & SHarPe.—SEE PAGE 86. 


only have one question, ‘‘ Why do I not 
get the light that I pay for ?” and the man 
who rents one light is often more trouble- 
some than the man who rents 1,000. 

Separate exciting I think will be found to 
give the easiest handling of dynamos, and 
also has the advantage that as long as the 
alternators each have their independent rheo- 
stat, the regulation of the exciting current 
regulates the lights with very little 
trouble. 

For small stations self-exciting machines 
have their advantage, since it gives less 
actual machines to look after ; but I doubt 
whether this advantage is not more than 
covered by the fact that it is a simple 
matter to carry a spare armature for the 
small exciter, which can be slipped out in 
a few minutes, rather than to have to change 
the heavy armature of an alternator because 
of some slight trouble with its exciting coils 
or commutator. 

While alternating current dynamos are 
best run separately, and the need of 
synchronizing is not often felt, when it is 
wanted, it is wanted badly; and it is a good 
plan to carefully speed all machines and 
engines so that they will all run at one 
speed when light, and at a certain increased 
speed when loaded. This can generally 
be done with separate engines by changing 
the Pweg es and where shafting is used, 
by slight changes in pulley diameters, and 
this will enable the dynamos to be run 
together, if required, with as little trouble 
or danger as may be. 

The keeping of a careful log in boiler, 
engine and dynamo rooms I need hardly 
refer to; for some years now in the larger 
and better equipped stations, it has been 
customary to weigh the coal used under the 
boilers and to keep an hourly or half-hourly 
record of the |} upon each dynamo and 
feeder. Now, that reliable meters can be 
had for use on high tension circuits, I think 
it would be a matter of the greatest import- 
ance to have one of these meters placed in 
the circuit of each separate feeder, since by 
that means we are enabled to check up the 
difference between the amount of current 
furnished to the feeder at the station each 
month, and the amount of current which is 
charged to the various customers on that 
same feeder. This is nothing more than 
the station meter of the gas company and 
its value as a means of detecting leakage on 
the lines, whether from bad insulation or 
from theft of current, cannot be over- 
estimated. : 

One point we must always keep clear be- 
fore us, and that is, that as long as the con- 
tract condition of selling light existed, the 
cost of making this light did not bear so in- 
variable and fixed a value with reference to 
the profits of the station as it does where a 
meter is used. 

With the contract system there might be 
many contracts made for the useof a certain 


amount of light, which amount of light 
would not be used, resulting in a direct 
profit to the company, which in such cases re- 
ceived money for what it did not furnish, 
but with the meter —. the only receipts 
of the company are for the current which is 
delivered to the customer and the difference 
in the price charged to the customer per watt 
hour and the cost of producing this current 
a watt hour is the measure of success or 
ailure. 

It is, I suppose, hardly necessary to refer 
to the advantages of keeping careful records 
of dynamos ond etuvertars and all repairs to 
same. The advantage of such a system of 
records can only be appreciated by those 
who have used it. There are certain classes 
of machines in which armatures will last, 
without giving a sign of trouble, for from 
two to three years, and then one coil after 
another will commence giving out. It may 
be found that when a machine has been run- 
ning for perhaps a few months and a coil 
gives away, that this coil may have given 
out from some local defect or injury in itself, 
and it will be worth while to repair only 
this coil. On the other hand, if at the end of 
four years a coil gives out, and then a month 
or two later another coil, it may pay better 
to rewind the whole armature rather than to 
do any patching, since the chances are that 
the whole armature is weakened and will 
keep on breaking down until the whole has 
been rewound anyhow. The same with 
converters, there will occasionally be found 
a converter which is always in trouble. It 
may keep blowing fuses or burning out 
switchboards continuously, and in a short 
time the extra cost of taking care of it would 
soon amount to more than a complete repair. 

Ido not mean to include in the regular 
repair book such small items as the placing 
fuses ; but it is astonishing how much can 
be learned about converters by persistently 
following them up. The meters, which are 
now in general use, cannot be too carefully 
watched. There are numerouslittle troubles 
which arise with them, chiefly from poor 
contacts and dust. By keeping a careful 
record of the readings of each meter, from 
month to month, a great deal may be learned 
about them, and some of the apparently 
unaccountable changes in their records 
traced up. 

ape some of the minor points which 
must be looked out for, are just to see that 
spiders and insects do not get into them and 
stop their motion ; and, 

Secondly, that the growth of electrical 
knowledge among the customers does not 
tend to make them try to beat the meter. 
We have found cases where this was done 
by drilling a very fine hole in the case of 
the meter and dropping into it a fine wire 
which should touch the vanes and so stop 
the meter recording, this being done, for. 
perhaps, two weeks in the month, so as not 
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closely watched, but if it is, a few good ex- 
amples will often do away with a large 
measure of the trouble. 

To take up the second great branch of my 
subject, that of the Outside Distribution. 
Let us return to the point where we spoke 
of the importance of outlining the plan and 
lay-out of the circuits, in connection with 
the decision as to the size of unit dynamo. 

For the outside distribution, the first point 
that we have to consider is the question as 
to whether the wires are to be run overhead 
or underground. Without expressing any 
preference for one or the other, I would 
mention a few points in each should be most 
carefully looked after, before deciding upon 
the use of either. If underground work be 
possible, what advantage do we gain by its 
use? We may say that we practically get 
rid of all the trouble connected with storms 
and fire and other incidents of like nature. 
We also remove a great deal of the public 
clamor against the use of electricity, and we 
avoid the annoying interruption to work 
which goes on, from the mere fact that our 
operations have to be conducted in full sight 
on the public streets. We also, to a certain 
extent, get a kind of claim upon premises 
where the current has been introduced 
underground, since, as a rule, the connec- 
tions are not visible from the outside, and 
when the current has been cut off we are 
not required to remove them, as is often the 
case with overhead wires. All things con- 
sidered, the maintenance of underground 
cables would probably be less than that of 
overhead wires, providing that the fixed 
charges due to the enormously increased 
cost be left out, since accidents to overhead 
lines generally occur together, from storms, 
etc., compelling the carrying of a large force 
of wiremen, or a proportionately longer time 
to make repairs. 

The greatest disadvantages of under- 
ground wires are undoubtedly the uncer- 
tainty as to their life, both from want of 
experience and from ignorance of the exact 
causes which lead to their destruction ; and 
also that their enormous first cost raises the 
cost of the production of the electric light 
toa point which compels us to charge the 

ublic more for their light than they are 
inclined to give, which fact in many cases 
actually prohibits its introduction. A very 
peculiar series of phenomena are introduced 
when wires are placed underground in such 
close proximity to one another, as they 
necessarily must, where a large number are 
run in conduits together, and these results 
are not very well understood so far, even by 
those who have had the most experience 
with them. I may cite, as an instance of 


this, the effect which has been observed in 
Mr. Ferranti’s 10,000 volt mains from the 
Deptford station, where the electro-motive 
force at the London end is higher than that 
at the generating station. 


There seems to 





to arouse suspicion by a total cessation of 
the record, while, at the same time, allowing 
a wide interval of time, during which the 
meter inspector might call without detect- 
mg Se resence of this wire. 

he short circuiting of a meter has been 
practiced to some extent, but this can 
usually be guarded against by running both 
wires to the meter under mouldings, which. 
as a rule, the customer does not care to 
meddle with. In one type of meter, we 
have seen large pieces of iron placed beside 
it to interfere with its record, and this will 


affect, I believe, almost any mechanical 
meter. The electric meter being, as a rule, 
placed like its cousin, the gas meter, in 
the darkest and most inaccessible spot in 
the building, is not always easy to keep 


Fie. 2.—ANOTHER ViEW.—SEE PAGE 36. 





be some doubt as to what causes this condi- 
tion, and so far some controversy over it, 
though it would appear from recent utter- 
ances to be fairly well proved that it is due 
to static capacity, one thing seems certain, 
that a similiar effect has been observed on 
some overhead lines; but in the latter case 
it has not been sufficient to interfere with 
good running. 

If the overhead system be determined 
upon, nothing but the very best construction 
should be used. It must not be forgotten 
that the majority of accidents which have 
occurred from overhead wires have nearly 
all been caused by poor construction. I do 
not think I am far wrong if I say that all 
accidents which have occurred to others than 
employés of the companies, have been caused 
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either by poor construction or gross careless- 
ness on the part of those injured. With 
employés the case is somewhat different. 
Undoubtedly many have been killed by their 
own carelessness, but there is a certain class 
of accidents which occur to the most skilled 
men and under the most extraordinary con- 
ditions, which must be put down simply as 
true ‘‘accidents,” and against which no better 
provision can be made than by careful con- 
struction and inspection. 

I think if I detail the method which was 
followed in laying out the feeders for 
a large central station, a modification of 
this will be probably found in most cases. 

The bulk of the lighting was expected to 
be on two main streets of the town running 
parallel with one another ona long curve 
for about a mile and a half, and the central 
station was located about halfway between 
the center and end of this line, and about 
one-half mile distant from the nearest of the 
two streets. There were five cross streets 
available running from the central station in 
almost a straight line to different points of 
the main lighting district, and the question 
was raised as to which would be the best to 
use for running the main feeders. Approxi- 
mate calculations showed that the full load 
of the largest machine proposed, 3,000 
lights, could be carried between any two of 
these cross streets or feeder ae ae with 
the maximum drop proposed if No. 3 wire 
were used for the mains. It was, therefore, 
decided to usea No. 3 wire continuous from 
end to end for the mains to start with, 
proper arrangement being made to cut this 
main into sections as fast as the load should 
increase so as to render the splitting up of 
the load on to one or more machines necessary. 

To determine the size of feeders the only 
point raised wasas to which was the heaviest 
wire which could be run upon poles and 
handled easily. It was determined that 
No. 0 Brown & Sharpe would best fill the 
conditions, and five lines of No. 0 Brown & 
Sharpe wire, one on each street, were run up 
and tapped into the mains at the junctions 
of both streets. The maximum number of 
amperes that could be carried by each 
feeder with two per cent. loss was then cal- 
culated and marked on the feeder at the 
switchboard and on the plans, thus: No. 1 
feeder being the longest would only carry 
22 amperes; No. 2 feeder would carry 40 
amperes ; No. 3 feeder would carry 80 am- 
peres ; No. 4 feeder would carry 65 amperes, 
and No. 5 feeder would carry 30 amperes. 
These would all run to one switchboard, 
and as soon as the ammeter on any one of 
these feeders showed that the maximum 
load during the night’s run reached its limit, 
a second No. 0 wire would be run on this 
pole line and multiplied with the first, 
doubling the capacity of the feeder at once. 
In the same way, as long as the total load on 
all the feeders did not reach above the first 
8,000 light machine installed, the mains were 
left continuous ; but as soon as this limit 
was reached, the mains were cut at such a 
point as to about divide the load into two 
parts, and two machines were started. 

The progress will be kept up indefinitely, 
the feeders being always kept below two 
per cent. loss, and the mains cut to accom- 
modate the unit of 3,000 lights of dynamo 
capacity. 

‘The feeder which had the smallest avail- 
able load, No. 1 carrying 22 amperes, hap- 
pens to be the feeder which runs to the 
district where the fewest lights are expected, 
and in all probability will never be doubled 
up, the district being thinly populated and 
with no immediate prospect of its being 
built up very much. 

In this plant another detail was intro- 
duced of making the breaks in the mains 
by means of switches, so that in the event 
of a breakdown feeder line, the closing of 
these switches would enable the lights to 
be taken care of by the machine on either 
side. 

The plan, in fact, makes the whole system 
of mains one large switchboard, allowing 
for the transfer of lights up and down the 
line among the different sections. 

In laying out long feeders, try and keep 
those which belong to different circuits as 
far apart as possible, since wires which run 
parallel with each other for long distances 
will cause interference, especially if the 
voltage of one circuit be considerably higher 
than that of the other, and still more if the 
static capacity of one be much larger. In 
putting in new lines be very careful to avoid 
the effects of induction from live circuits, 
which sometimes rises to an unexpected de- 
gree. I have known of a case where men 
received a ye | enough shock to throw 
them down in taking hold of the bare end 
of a wire totally disconnected in every way 
from the circuit, but which ran parallel for 
about a half mile with a 1,000 volt feeder. 
Had these men been handling a bare end on 
an iron pole, they might have received 
shock enough to throw them down and in- 
jure them seriously from the fall, when we 
should have had another ‘‘ mysterious acci- 
dent” with electricity. In placing convert- 
ers, while in many cases they can be placed 
with perfect safety inside of buildings, they 
can generally be placed outside in positions 
where they can be got at easily for re-fusing, 
and without disfiguring the buildings to 
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any extent. A very good rule.is to allow 
no porcelain insulators on out-door work ; 
nothing but glass put on iron brackets, so 
made that the glass can always stand up- 
right to prevent filling with water. No 
loops should be allowed to be cut in on the 
circuits between poles, but all connections 
should be made at a pole. And in the case 
of converters placed inside buildings, a 
double pole switch should be placed at this 
oint, though I should not think it abso- 
utely necessary in the case of converters 
placed outside of buildings. 

Run converters separately as much as 
possible, and if it is absolutely necessary to 
run them in multiple arc, keep a close watch 
upon the fuses, since when run in this way 
converters have a trick of blowing fuses 
without any apparent cause. Never change 
high tension fuses. 

hen converters are brought back to the 
station for storage they should be kept in a 
warm, dry room to prevent the condensation 
of moisture on the interior of the cases, 
which will damage them quicker than leay- 
ing them in service out of doors. 

t must not be forgotten that the thor- 
oughly sound overhead construction is the 
strongest argument which can be advanced 
to-day against companies being compelled 
to spend large sums of money on under- 
ground work. I have been so much inter- 
ested in the pole-line work done in this city, 
that I have examined it with some little 
care, and [find some points that surprise me, 
though I was well aware that their con- 
struction was of the best, and I relate some 
of these points for your consideration. All 
new poles are made of sawed yellow pine, 
tarred where sunk in the ground,and painted 
above it. No less than eight inches square 


If municipalities wish to, place themselves 
in the front rank of progress, and: at the 
same time encourage local industries, :‘let 
them rather expend their energies. in insist- 
ing on and compelling the proper carrying 
out of well tested methods of construction, 
rather than in demanding that untried 
principles and methods be experimented 
with, often under conditions which preclude 
their success. [Applause.] 

Dr. Mason and Mr. Smith debated several 
points, and then Mr. De Camp spoke as fol- 
lows: Mr. Smith’s paper is, in my judg- 
ment, the ideal paper for this organization, 
a paper just what we are organized to re- 
ceive and discuss. I would suggest that 
Mr. Smith’s paper be put on the list for 
discussion at our next meeting, in the ‘on * 
of unfinished business, if you choose. In 
the interval, every one at all interested in 
that will have read it. If that suggestion 
meets with favor, I would move that it be 
laid over as unfinished business, for discus- 
sion at our next meeting. 

Dr. Mason: I rise to second the motion, 
and also to say that if Mr. Smith had not so 
excellently discussed it, I should like to 
have brought up myself here the matter of 
the construction in this city which has com- 
mended itself to every man who knows 
anything about construction, who is here at 
this Convention, which has been the subject 
of remark. Not that there has been any 
want of appreciation of the elaborate station 
and the arrangement in the station. But 
this matter of construction here is note- 
worthy as tending to answer the question, 
Shall wires go underground or not? There 
is nothing unsightly. It is almost a thing 
of beauty. I second the motion of Mr. 
De Camp. 
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would want te-consider in the next six 
months, I would suggest that Mr. Law 
put his remarks in writing, or that we give 

im a few moments to bring the subject 
before us. These points, I believe, have 
arisen out of his eminently practical and 
singularly interesting experience in the past 
year. 

Mr. De Camp: I think there is a point in 
that, but at the same time Mr. Law’s re- 
marks will be subject to the same criticisms 
as the original paper itself. Now, that takes 
time, and it is only for that reason that I 
have made the suggestion. If he will put 
it in writing I think that would be a very 
appropriate thing to do. If I know Mr. 
Law, I think very likely he would prefer to 
do that. 

Mr. Seely : 1t may bea long time off, and 
in the meantime we may be going on doing 
this bad construction and putting these con- 
verters on the exterior of buildings, and 
spending. our money, and so forth, and as I 
have the floor I will say a few words, any- 
how. A converter on the exterior of a build- 
ing means a pole in some cities. They won’t 
even allow you to put them on a frame 
building in a great many cities. They are 
putting them in cellars, against buildings, 
and on the top branches of trees. I see some 
insurance men here, and I would like to have 
their views on the subject. Why don’t they 
allow us to place converters on the exterior 
of buildings ? 

Mr. Barton: I am very sorry, indeed, Mr. 
Chairman, that you recognized my friend 
Mr. Francisco before you recognized me, 
because he took, in a measure, the wind out 
of my sails. Tomy mind, in discussing the 
title of this interesting talk of Mr. Smith’s 
we are losing sight of the fact that it is one 
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being used anywhere and the majority being 
10 and 12 inches. 

The cross-arms are not only heavy in them- 
selves, but are rendered even more so by the 
kind of pins used. These are not of wood, 
but are made by placing a lag bolt with its 
head in the glass insulator and cementing it 
in solid with plaster of Paris; theselag bolts 
being then screwed directly into the cross- 
arm, avoiding the weakening of the arm by 
large holes bored into it and doing away 
with snapping pins. 

All new wire strung is of high grade insu- 
lation, and all low grade wires, wherever 
taken down, are re-insulated with high 
grade insulation before being replaced. All 
joints in the line are soldered, and nothing 
but iron brackets and glass insulators allowe¢ 
for outside work. Not only have the iron 
brackets been made for all situations, but 
they have been made in pairs so that the 
leading wires shall always be kept a uniform 
distance apart, which adds enormously to 
the trim and workmanlike appearance of the 
lines. I think all will agree with me that 
those who are willing to spend the enormous 
sums that such work costs, have established 
a right to ask that they be not expected to 
do anything in the way of underground 
work until underground work has been 
demonstrated as successful in every 
way as the work that they have 
done here, and more than this, that such 
underground work shall possess decided ad- 
vantages to compensate for the increased 
difficulty of locating and correcting trouble, 
in which respect the overhead line is un- 
doubtedly far superior. 


Judge Armstrong and Mr. Francisco paid 
high compliments to the Narragansett Elec- 
tric Lighting Company’s station. 

Mr. Seely: I think we might pump Mr. 
Smith while we have him here. I would 
like toask Mr. Smith these questions, if I 
am in order. 

Mr. DeCamp: I would call for the ques- 
tion. I have no objection, if the meeting 
does not want it laid over, to proceed with 
the discussion, but if it is to be laid over I 
do not want it discussed now. Another 
thing, Mr. Chairman, if you will allow 
me—— 

The President: Does Mr. Seely yield the 
floor ? 

Mr. Seely: I yield the floor to Mr. De 

Camp. 
Mr. De Camp: The session is being pro- 
longed very properly, but there are several 
other papers to be read. I understand that 
we have resolved to finish up our business 
to-day. This is a question which involves 
the whole session ; we would not have time 
to devote to it. Justice cannot be done to it. 
I am sure that the author of the paper would 
like to have it thoroughly discussed. You 
are indebted to him for the care with which 
he prepared that paper. You want to do it 
justice in the discussion of it. You cannot 
do it justice in the short time you have at 
your disposal. Therefore, I call for the 
question. 

Dr. Mason: I want to suggest this thing, 
that the executive committee request Mr. 
Law to prepare himself to open this dis- 
cussion. Mr. Law has made some prepara- 
tions, and has a very valuable point that we 
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of the most interesting talks that we have 
ever had. We have had the pleasure of 
listening to Mr. Smith on the question of 
alternating systems at a great many con- 
ventions, and one would think that he had 
worn the subject entirely out. I desire to 
say this much, however, that I listened with 
a great deal of interest to the first paper 
that he had read. I have listened with 
more intense interest to every one he has 
since read, and this one is the best of all. I 
desire to express myself in the superlative 
degree, and I think I voice the opinion of 
almost everybody present. It is a paper 
that contains meat, bone and sinew. It is a 
paper that the president, director, manager, 
superintendent and every subordinate em- 
ployé of any central station should take 
and wear in his hat. It contains the care- 
fully studied out experience of a man whose 
experience I do not think is excelled by that 
of any one in the country in the working of 
the alternating business. It covers the 
general field as well, and we could not dis- 
cuss it and do it justice, if we were to stay 
here all day. I do not think it needs any 
great discussion.. It is written and it has 
been delivered to us insucha plain, straight- 
forward understandable way that anybody 
can understand it almost without discussion. 
There are certain points of difference in re- 
gard to whether a converter should be out- 
side or inside, and as to the construction of 
switchboards and insulation, and all those 
things about’ which there will always be 
differences, but when it comes right down 
to considering the paper as a whole, as deal- 
ing with the minute details of the whole 
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system, I think if the paper is taken and 
carefully studied out by everybody who has 
an interest in the alternating system, it will 
zive them a great deal of commercial good. 
i simply desire to make this statement, more 
as a matter of privilege. I consider it one 
of the most interesting papers that has ever 
been presented to this Convention. 

(The question was called for.) 

Dr. Mason: We understand it will be 
with the suggestion that Mr. Law be re- 
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Mr. Barton: It does not occur. It was 
thought that it might occur but it has not 
occurred. The objection is not so seriousas 
you thought it was. I believe in putting 
them in the way Mr. Smith suggests, with a 
porcelain knob behind them, merely as a 
matter of ventilation. 

Mr. Seely : I desire to state, Mr. President 
and gentlemen of the Convention, that the 
only trouble or accident from converters 
placed inside, that I have been able to hear 


The. President: I think we will close the 
discussion, unless the Convention wishes to 

rant Mr, Smith a minute and a half. I 
think you can proceed, Mr. Smith. 

Mr. Smith: I wish to say that if there is 
any city in this country that has done more 
to damage the electric light business than 
any other, it has been the city of New York. 
Ialso wish tosay that, about one year ago, in 
walking up Broadway, I saw a converter of 
well known make placed on the exterior of 
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quested to put his remarks in writing to be 
put with the paper. 

The President: The sense of Mr. De Camp’s 
motion, as the Chair understands it, is that 
the formal discussion of the paper by Mr. 
Smith, of Philadelphia, be laid over until 
the next meeting of the Association, Mr. Law 
to put in writing the remarks: which he 
otherwise would offer in opening the discus- 
sion of this paper. 

Dr. Armstrong: That includes putting it 
in pamphlet form so that we can have it 
outside the proceedings. 

The President : Outside the proceedings ? 

Dr. Mason: Why isthat necessary? Every 
member will have a copy of_ the pB mm | 
ings. 

Mr. Armstrong: Yes, but we want that 
separately. 

The President : The amendment, I under- 
stand is accepted. 

(The motion was carried.) 

The President : Mr. Barton, will youstate, 
for the benefit of the Association, ina general 
way, what constitutes the objection of the 
underwriters to placing the converters inside 
buildings. It seems to be a matter that 
emanates from your p:ovince. We would 
like to know, definitely and specifically. 

Mr. Barton: You, yourself, covered the 
whole situation in a very brief, plain way. 
There is no particular objection. ‘The objec- 
tion that we took in the beginning in New 
England, was, perhaps, primarily because it 
was a new thing, because it was, perhaps, 
considered on the safe side to have con- 
verters on the outside, while we never 
realized or thought there was any danger 
from fire in putting converters on the inside 
of a building. Still they were new. The 
construction of converters to-day is very 
much superior to what it was when it began 
—the question of insulation—and I think 
the time has come, perhaps, when it will be 
better, for many reasons, to put converters 
into good, suitable locations inside buildings 
than outside. But I believe it was a wise 
decision that arose in the beginning, to ex- 
clude them from the inside of buildings and 
I do not think that to-day there is any serious 
objection. But still I do think if they go 
inside of buildings that the same objection 
holds to a certain degree; that of the pos- 
sible smoking of the converter and the 
alarm of fire, perhaps, that might ensue from 
such an accident, and they should be placed 
in some location, somewhere near the bottom 
story or in the basement or cellar, where the 
atmosphere is suitable for it, I think that 
is really the proper location for it. 

The President: It was merely a pre- 
cautionary measure at the time the order 
was given to exclude them. But practical 
working for a number of years has shown 
there is really no objection to it at all. We 
do not have any smoking or heating up. It 
does not occur, 


from, is in one or two instances$where the 
converter was placed in the interior of 
buildings, and there was leakage from the 
primary to the secondary and thence to the 
shell. In getting up and placing your hand 
against the converter you receive a severe 
or After building a box around 
that —— 

Mr. Francisco: I rise toa point of order. 
This question has been dismissed by a vote. 

Mr. Seely : I ask the ruling of the Chair. 





36.) 
a building by being laid upon its back on 
one of those wide windowsills, in a building 
where the basement was used as a business 
office. The wires from the secondary of the 
converter ran down through a rubber tube 
without any tape, right down underneath 
and into the basement. The primaries were 
connected tothe mainline with wire that 
looked to be a very inferior weather-proof 
line wire and tape, and the tape over those 
joints was hanging from that in strips. 
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inside and. outside of buildings will make 
them safe when such criminal recklessness 
as that is indulged in. 

Mr. Seely: I will ask the Convention if I 
may respond to the remarks of Mr. Smith. 
I desire to state that I am not connected 
with any electric light company in New 
York. I also desire to state that in New 
York city they have a board of fire under- 
writers, inspectors, a city electrician, and 
all of the luxury pertaining to first-class 
construction. Mr. Smith has described it. 
That is why I insist on these gentlemen 
formulating rules so that we shall know 
exactly what to do and how it shall be 
done. 

The President : The next paper is on Mu- 
tual Insurance of Accounts, by Mr. Freder- 
ick A. C. Perrine. 


Mr. Perrine : I must explain the incom- 
pleteness, if not the inaccuracy, of this paper 
by the fact that the idea was conceived not 
very long ago, and has been worked up as 
thoroughly as I could do it without very 
extensive reading, which would have taken 
time. As you all remember, the Baring 
Brothers, of London, tried to float the Ar- 
gentine certificates, and failing in doing that, 
they came back so heavily on the Bank of 
England that the reserve of gold diminished 
and a panic was only averted by a loan of 
gold from the other governments. In this 
country the American certificates owned 
abroad were sent here in such quantities that 
in the face of the shaken confidence, our 
people did not have the ready money to buy 
them up. At the same time the reserves of 
gold were withdrawn from the bank. Every 
one seemed to want to get in his own money, 
and confidence was more and more shaken. 
Following soon after that, the Clearing 
House of New York issued certificates 
which merely amounted to saying that we 
believe that we are safe, and those certifi- 
cates, in the event of actual failure of the 
Clearing House, would have amounted to 
nothing ; but the banks were going to sup- 
port each other. Shortly after that Edward 
Atkinson proposed, at a meeting of the Boot 
and Shoe Club in Boston, that this principle 
should be applied to general life ; that the 
money should not be essentially a gold 
value ; that is, the currency of the country 
should not be gold, but the currency of the 
country should be Clearing House certifi- 
cates, payable on demand in gold, and the 
gold in the country should be kept in the 
bank reserved until such a time as it would 
be demanded and paid out. In that way, 
he says, the currency will be ample for the 
volume of business in the country ; and the 
gold reserved, all being in the bank, amount- 
ing to $600,000,000, would be ample for 
carrying on the business. At present we 
are attempting to carry on the business with 
that $600,000,000 scattered all over; and 
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The President: The Chair will have to 
rule that it is alittle out of order. 

Mr. Smith: Now, Mr. President, even 
after that ruling, I would like to make an 
addition to my paper. I do not know 
whether the subject has been closed or 
whether I can do so with the consent.of the 
chairman of the meeting. I will promise 
not to talk any more than one minute and a 
half, and in that time wipe out the necessity 
for a great deal of discussion. 


Right by this. converter was an iron stair- 
way reaching to the first floor of the main 
building, and any one could stand on that 
stoop and put his hand on that converter. 
After we had all this question in New York 
and this fearful cutting of the wires, and so 
forth, I naturally supposed that that would 
be one of the first converters to be sweptaway. 
Not two months ago I. walked up Broad- 
way, and that converter was there still. No 
rules youcan make as to putting converters 


thinking of his paper, I conceived the idea 
which I wish to present. 
MUTUAL INSURANCE OF ACCOUNTS. 

The recent financial crisis has been happily 
passed in a manner never before attempted 
or imagined in the history of business and 
banking. At any moment one of our sensa- 
tion-loving newspapers, willing to handle 
fire, might have precipitated the whole 
country into financial ruin, by persistently 
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teaching fear and liquidation, but, taking 
as they did, an optimistic view, they did not 
check the new force in banking—mutual 
support. 

It may be objected to the use of the term 
new force, that ‘‘mutual support” is the 
very underlying principle of banking as it 
has always been practiced, but its applica- 
tion in ean | times of panic is almost 
new enough to be called a discovery. 
Mutual confidence in ordinary times is but 
the belief that any one when individually 
called upon, can at any time meet his cur 
rent obligations, but the principle applied 
by the bankers of Europe and by our New 
York Clearing House, is essentially the be- 
lief in the solvency of the country or the 
world as a whole. Two forces tended to 
bring about this happy result, one acting 
here and the other abroad. 

In Europe the Barings were not the only 
bankers heavily involved in South American 
securities. They, indeed, were the heaviest 
holders of Argentines, and had taken the 
initiative in attempting to float them, but, 
failing in this, the load became too heavy 
for their individual shoulders, and_ their 
fellows were ready enough to give them aid 
which would also protect the smaller hold- 
ers, in which number is included all except 
one or two of the great bankers. 

Six months or more ago, the possibility 
of a crisis had been foreseen by our bankers, 
some of whom are intimately connected with 
South American affairs. By them it was 
known where lay the greatest financial dan- 
gers, and that these dangers concerned us 
only indirectly, through our speculative 
markets, rather than through the ordinary 
channels of business. When the crash came, 
and the worst was averted by the ready loan 
of gold abroad, our Clearing House, feeling 
that a lack of confidence was the one danger- 
ous element, ventured upon the experiment 
of the issue of a new form of currency, 
namely, the Clearing House certificates. 

Now that the air is clearing and we look 
about us, we find among the most sensitive 
lines of business the industry of electric 
lighting. Very few of the companies are 
thoroughly on their feet as regards ready 
cash, being but young, and spending their 
earnings in necessary extensions; almost 
none are individual concerns, the majority 
being stock companies; and, as a conse- 
quence, feeling immediately the waves of the 
market. Many. noticeably the electric rail- 
roads, were in the midst of initiative con- 
structions, and just about to float their 
bonds ; but we can proudly say that nearly 
all were, and are, looked upon as successful 
business ventures, safe enough while confi- 
dence lasts. 5 

These considerations have led to the 
thought that, without looking to outside 
bankers or business men, the electrical busi- 
ness should form an association of confi- 
dence. capable of rendering them indepen- 
dent of the market if not even a stay to it in 
future crises. Itis thus that we see an asso- 
ciation of confidence used by the bankers of 
the New York Clearing House,and following 
immediately upon their action, the timely 
speech of Edward Atkinson before the Boot 
and Shoe Club, of Boston, proposing its 
continuation as a general principle, and its 
extension to the needs of every day life. ina 
money issued by the Clearing Houses, based 
upon the stability of the busiuess men of the 
country, and backed by a reserve in coin, 
only to be called upon in time of greatest 
need. In the course of his speech. to show 
how little the risk, he cites the fact that, in 
his extended experience of business, the 
lssses through bad debts have not amounted 
to one half of one per cent. of its value ; 
this low average, I believe, has hitherto 
been much too highly applied to the electric 
light and railroad industries. 

If, in view of these facts, the electrical 
companies would form a mutual association 
for the purpose of insuring their accounts. 
the effect would be that of increased capital 
in the business, relieving their creditors of 
much of their auxiety, and rendering stable 
the stock and bonds of the associated con- 
cerns. The risk of an account is not greater 
than that of anything else for which insur- 
ance is granted ; a man’s life, or loss by fire, 
for instance, while resembling rather the 
latter than the former, it is a calamity 


which no man expects, and one to be guarded , 


against by the most strenuous means. The 
loss, stated above, of one-half of one per 
cent. as incident to general business, includes 
not only the losses due to bad management 
and dishonesty, but also the failures oc- 
casioned by these very times of weak faith, 
against which this plan is directed. These 
being eliminated, the business losses of an 
electrical company could be reduced to a 
minimum, and dividing these losses among 
the many, would make them a burden to 
none, while conferring upon all the benefit 
of a practically increased capital of a credit 
money. 

In detail, the plan should be to form, 
among the electrical companies, a mutual 
assurance society, each company pledging 
individually its entire capital for the assur- 
ance of all accounts outstanding against any 
member, for which benefit a charge should 
be made coyering expenses through adminis- 
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tration or losses, proportionate to either the 
capital involved or services rendered. 

The assurance of the account could be 
effected in one of three methods, either of 
which would require elaboration and further 
study. First, the association might issue a 
series of promissory notes, payable on de- 
mand, by means of which accounts could be 
settled, and which could be sold to various 
companies whose notes could be taken in 
exchange. This would involve a possibly 
expensive administration and considerable 
ready capital, besides being probably liable 
to a tax imposed by the government on a 
circulating medium. 

Secondly, the association might, without 
inquiry, insure all accounts, and be called 
upon only to adjust in case of failure. This 
would allow the greatest opportunity for dis- 
honesty, and make it extremely difficult for 
the association to ascertain at any time its 
liabilities, except by a complicated system of 
bookkeeping, involving the rigid inspection 
of the books of the insuring companies. 

The third, which appeals to one as being 
the simplest plan, is that the association ap- 
pear as an indorser on notes or an insurer for 
accounts when called upon to do so by any 
member, thus taking the position of a trust 
company. In the case of any one of the 
insured companies becoming involved, action 
should be taken by the association, depend- 
ing upon the contingent circumstances. In 
the case of a temporary embarrassment, the 
notes should be paid to the holders on ma- 
turity, and the company carried by the asso- 
ciation till such a time as it could discharge 
its obligations. Were mismanagement ap- 
parent, the association should have the power 
to enforce a more economical or honest ad- 
ministration; or if, finally, the business were 
found to be necessarily unprofitable, the 
creditors should be paid in full and the com- 
pany be closed out for the benefit of the asso- 
ciation. No surrender of administration is 
contemplated here before such a time as the 
account could be shown to be in actual 
danger. 

The insurance of an account may seem on 
first consideration to be a rather startling 
innovation in business methods. but I believe 
it to be based upon a firmerand more rational 
foundation than the insurance against loss 
either by fire or accident. Both of the latter 
are based upon a system of probabilities in 
which the insured expects his policy value to 
be greater than his premiums, and the suc- 
cess of the company proves it not to be true 
in the long run; the mutual insurance of an 
account, on the other hand, depends on the 
belief that all the accounts will be, in the 
main, stable, and that internal faith will in- 
duce a greater faith from the outside. 

The objection that it isa scheme of the 
weak companies to be supported by the 
strong, and that they who would offer the 
greatest stability would not enter it, is 
answered in two ways: In the first place, as 
has already been said, the companies involved 
in the electrical businesses are in almost no 
cases individual concerns, and, as stock com- 
panies, are subject to extraordinary effects of 
ba: | and expensive management and fluctuat- 
ing of the market; secondly, they are none 
of them so solid and stable as to be entirely 
removed from fear and depression, or need 
of funds for extension. Again, the very 
principle involved is that, as a whole, there 
are no weak companies in the business, if 
onlv times of depression be avoided. 

To the objection that an unlimited liability 
company would be avoided by all, the same 
answers would be offered, with the addition 
of pointing to the Guarantee and Accident 
Llovds, of New York, and Lloyds, of Eng- 
land, as stable examples of the application of 
the principle to ordinary insurance. 

The initial subscription of the small 
amcant of a few thousand dollars by each 
insurer would be the capital needed, its only 
use being to meet imperative accounts, while 
the administration would be of the simplest, 
requiring a minimum staff of efficient men 
whose services would he called upon to ad- 
just irregularities and issue insurance. 

This scheme is offered to the electrical fra- 
ternity, believing that by it the best interests 
of both the electric light and railway com- 
panies and the supply houses will be pre- 
served, and that through it the electrical 
interests will not be a menace, but become a 
source of stability to the finances of the 
country. 

Mr. De Camp: I was first struck by the 
title of the paper, which I could not under- 
stand, and I was very forcibly struck and 
astounded by the suggestions made. They 
were entirely new. I had not the honor of 
knowing the author of them, but I feel my- 
self safe in assuming that he never had to 
manipulate the finances of an electric light 
station. It seems to me that it did not apply 
directly to the stations. He speaks of his- 
tory when he quotes the late lamentable ex- 
perience of the Barings. The Argentine 
Confederation was trying to do what the 
parent companies have been trying to do for 
the last two years—to bite off more than 
they could chew. Therefore, I look upon 
anything of that kind with suspicion. The 
fact is that the central station lighting com- 
panies need no protection if their foundation 


is on business principles. I never knew a 
central station company to fail to meet its 
obligations except from want, first, of a 
sufficient amount of capital to do its busi- 
ness. I do not take it to be the province of 
this Association or any other association to 
insure against an insufficiency of capital in 
any business. The second cause of failure 
of the lighting companies has been their in- 
come not being sufficient to meet their ex- 
penses. That I donot think any association 
of gentlemen want to put themselves in a 
position to insure. Reférring back to*the 
late troubles; they grew, in short, out of 
overtrading in various directions. If there 
is any need of mutual insurance of accounts 
among the people who have been looking to 
the central stations for the payment of their 
bills, of course, that means the companies 
that have been furnishing them with ap- 
paratus, and they have been doing just ex- 
actly what the South American States have 
been doing—they have been overtrading. 
They have been organizing. companies 
where they were not needed. They have 
been "promising profits which could not be 
realized. That has gone farther. The 
parent companies, as we cal] thém, or the 
manufacturing companies, are obliged to be 
creditors of somebody else. Thecompetition 
among the manufacturers of materia] used 
by the manufacturing company has led them 
to go beyond the bounds of good judgment 
in extending their credits. In other words, 
the time came when there was a settling 
day and settlements have not been- had. cer- 
tainly in a satisfactory way. There is no 
mode of insurance under Heaven thatcan pro- 
tect any community against such business 
methods. [Applause.] 

Mr. Perrine : I think I might answer Mr. 
De Camp. He evidently thinks that Iam a 
seller of materials. Well, Iam; but I am 
not a seller in any such way as he speaks. 
Iam with the Roebling Company. have 
been an electric light man ever since I have 
been in business and that is one thing that 
brought this to my mind. Our business last 
year with the electri¢ light companies 
amounted to close on a million dollars and 
out of that we lost one account, amounting 
to $1,200, which was nota case of bad judg- 
ment but a case of a man running away with 
the fundsof the company. And that shows 
to my mind very clearly that the electric 
light companies are on a firm basis and that 
they are not companies that as a rule you 
are risking much in trusting. But I have 
seen cases—more when I was with an elec- 
tric light company than now—when some of 
the best business of the company had to be 
lost; when it was necessary to allow ruinous 
competition to come into a town because the 
stockholders said, ‘‘We know you are paying 
us good dividends and we know you are 
making extensions on what you are earning, 
but we won’t give you any more money to 
make any more extensions,” whereas the 
business was well worth borrowing the 
money on to make the extension and it was 
practically the idea that I had—a mutual in- 
surance company of this kind is practically 
a mutual bank where you have not six per 
cent. for your money, which is fixed by 
law, or seven per cent. or eight per cent., as 
it happens to be, but the actual cost of fur- 
nishing what is wanted, whichis very much 

low. It is hard times when call loans are 
about two per cent., and that is more nearly 
the actual cost of lending money. I did not 
bring this up because we have lost ac- 
counts. In fact, I broughtit up because we 
had not lost accounts, and, as I say, in our 
business last year we lost about $1,200 and 
I do not think the year before we lost $50, 
so our losses have certainly been away 
below one-half of one per cent. 

Dr. Mason: I think that Mr. De Camp 
will agree with me that as itis now quite 
late, and we have a very important matter, 
this matter of data, and, perhaps, another 
matter that the President has on his mind, to 
come before us, I think you will. desire to 
have me make the motion that the discussion 
on this paper now close. 

(The motion was carried.) 

The President: The next item on the 
calendar is the report of the Committee on 
Data, A. J. De Camp, chairman. 

Mr. De Camp read the following report : 


REPORT OF THE COMMITTEE ON DATA. 


The report of the committee will be pre- 
sented in two sections. 

Part first will treat of the subject of The 
Dangers of Electricity, gruwing out of the 
action taken at the Twelfth Convention, on 
the paper presented on this subject by 
President Henry Morton, of the Stevens 
Institute of Technology. 

Part second will treat of the subject of 
Standards of Economy in the Generation 
of Power, growing out of the action taken 
at the Twelfth Convention, on the paper pre- 
sented on this subject by Mr. H. M. Swet- 
land, editor of Power, New York. 

Mr. Swetland has kindly consented to 
assist this committee by preparing this sec- 
tion of the report, and to present it in per- 
son, 

Conforming to the instructions given to it 
by the Twelfth Convention, two circulars of 
nquiry were prepared and sent out from 
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the office of the Association to all central 
station companies in the United States, for 
the purpose of collecting the statistics as 
desired. These circulars will be printed in 
the appendix of the volume of proceedings 
of this Convention. 

Replies to the inquiries regarding personal 
injuries to workmen employed by central 
station companies have been received from 
213 companies. Of this number, 45 com- 
panies failed to state the number of work- 
men employed, but report no accidents ; 168 
companies, employing 1,233~men, report 
seven accidents. is report covers the year 
1890. It shows that in doing 369,909 days’ 
work but seven injuries occurred. None of 
these injuries were fatal. 

In the matter of fire losses, no data have 
been collected. I am desirous, however, to 
lay before the Association an extract from a 
report made recently by William McDevitt, 
chief inspector of the city of Philadelphia. 
It is as follows : 

PHILADELPHIA FIRE UNDERWRITERS’ ASSOCIATION, 
136-138 South Fourth Street, Philadelphia, ! 
Electrical Department. 

There are over 5,000 buildings in Philadel- 
phia wherein electric currents are used for 
lighting and power purposes. Of this num- 
ber, 287 buildings (seven of which are dwell- 
ings) have their own apparatus, the latter 
varying in size from a 20 light to one of 4.000 
lights. The number of lights furnished by 
these private p'ants aggregates 80,258 incan- 
descent and 3,325 arc lights. One retail 
store contains 482 arc lights. 

There are 15 public stations distributing 
electric currents to all sections of the city, 
furnishing thousands of lights and power to 
dwellings, churches and other classes of 
buildings: The numbers of lights supplied 
} / these respective stations vary from the 
yery small station furnishing 2,000 to the 
Edison, which furnishes over 40,000 incandes- 
cent lights and current for a large number 
of motors.» The-electric motors in use are 
of a capacity ranging from } to 30 horse- 
power (being used to a great extent as a 
su)stitute for laborious hand or foot power 
in dwellings and small workshops), and are 
being rapidly introduced as a more ready 
motor in place of steam and hydraulic power 
in propelling machinery. 

All of the different systems of electric 
ligbting invented are or have been given 
op| ortunity to operate their respective ap- 
paratus in our city, and wherever consistent 
with safety, approvals were given for use in 
insured buildings. In innumerable instances, 
where no insurance was held on _ build- 
ings, when electric lighting was introduced, 
constructors were required to install the 
work in accordance with the underwriters’ 
requirements and subject to the approval of 
the latter’s inspection. 

No insurance loss occurred in any building 
in our city during the past year, from fire, 
wheré the cause could be in any way at- 
tributed to electric wires. 

The education of the workmen in the new 
factor, and the steady improvements made 
in materials and devices in electric appli- 
ances, have materially lessened the danger in 
its introduction; but a like knowledge of 
the inherent danger in the use and handling 
of electric light appliances should be had 
with consumers or users. 

Experience has proven that no perfect 
insulation can be maintained with the cus- 
tomary method of installing electric wires, 
where either the conductors or the covering 
are exposed to mechanical injury or deteri- 
oration from affecting influences that may 
arise, more especially when wires are con- 
cealed in inaccessible places. 

In the matter of injuries to firemen from 
electric currents and fires caused by the 
same, from returns made to the United States 

Jensus Office from Chiefs of Fire Depart- 
ments, the following statements are made: 

TABLE IV.—Returns from Chiefs of Fire 
Departments, showing number of fires and 
injuries to firemen caused by electric cur- 
rents, compared with other similar data, for 
the year 1890 : 

Total number of towns reporting, 367; 
total number of regularly emploved force, 
16,143 ; total number of enrolled volunteer 
force, 35,510; total number of alarms, call- 
ing out whole or part of force, 30,862; total 
number of fires caused by electric currents, 
363 ; total number of injuries received while 
on duty, 1,303; total number of injuries 
received while on duty at fires caused by 
electric currents, 26; total number of in- 
juries caused by electric currents, 25; total 
number of fatal injuries, 55; total number 
of fatal injuries caused by electric currents, 
1; total number of deaths from natural 
causes, 338 ; total number of towns in which 
firemen are supplied with printed rules for 
the prevention of injuries, 1; total number 
of towns having an electric fire alarm sys- 
tem, 195. 

Mr. De Camp: Since this report has been 
written, it occurred to me that in the case 
of Philadelphia, which has no accidents to 
report, because there were no accidents of a 
nature that would come into a report of this 
kind, they had no relation whatever to 
the business. We had an epidemic of 
ple falling off poles, and I did not treat it 
any more than I would the case of a work- 
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man going home and falling off a street car. 
So those were not included, and I take it 
from the reports made to us that they did 
not look at them as things incident to the 
business. Consequently, that brings it down 
to this meagre point. ? 

I would say, further, that if the managers 
of stations will take the trouble to acknow}l- 
edge the receipt of these blanks and answer 
them as far as they can—some of the blanks 
look very formidable and probably contain 
inquiries that it is hard to answer in an exact 
form, but if they are answered in any form 
the committee will be very much aided in 
its work, and the committee itself will prob- 
ably be able to work that out in an intelli- 
gent shape to go on record. 

So much for the first part of the report. 
I now have the pleasure of introducing to 
you Mr. Swetland, who will finish the re- 
port in regard to the statistics which he has 
gathered. 

Mr. Swetland then read the following : 


REPORT OF THE COMMITTEE ON DATA ON 
COMPARISON OF ECONOMY IN THE 
GENERATION OF POWER. 


The object of this work has been pre- 
viously set forth in a very plain and com- 
prehensive manner, but it may be briefly 
alluded to here, not only to emphasize its 
importance but to enlist the earnest co-oper- 
ation of the members of this Association. 
The committee have undertaken to record 
the actual cost in tons of coal of a definite 
amount of horse-power actually delivered, 
i. e., work actually performed represented 
by amount of electric current actually de- 
livered, recording the results obtained from 
all ordinary types of equipment in use for 
the generation of power, more especially 
steam power; the idea being to show not 
only the difference between the results 
obtained from the more modern and com- 
plete installations and those less favored in 
equipment, but to record the varying re- 
sults obtained from each: special type of 
equipment under different management, 
making the comparison of coal with coal, 
boiler with boiler, engine with engine, 
type with type and appliance with appliance. 

Those records will enable the manager of 
an electric plant having an ordinary equip- 
ment to compare his results with those 
plants operated under exactly similar con- 
ditions. To this end inquiry circulars were 
sent to all these central stations in the United 
States, 

The questions asked for definite data; 
first as to equipment, and second for in- 
formation regarding the time and amount 
of fuel required to generate a definite 
amount of horse-power. 

The call has been responded to liberally 
by the different companies, something over 
400 returns having been received up to date, 
from which the foundation of this work has 
been fairly started, and the compilation of 
data received has been commenced. 

Arrangements have also been made to ob- 
tain data relative to the economic generation 
of power in other branches of manufactur- 
ing. Results obtained in the engine-room 
of the cotton-mill, the rolling-mill and vari- 
ous other industries, together with their 
special equipment, will be recorded for the 
benefit of comparison with the results ob- 
tained from similar equipment in electric 
lighting. Five hundred circulars to leading 
manufacturers have brought out a ready re- 
sponse, and we must confess these returns 
show an elaboration of detail and a con- 
ciseness of calculation which prove that the 
question of economy in the generation of 
power is not a new one to manufacturers. 

The returns from the central stations are 
the best evidence that could be offered as an 
argument in favor of this work, for while 
many of the returns are complete, proving 
that a faithful record of the cost of the re- 
quired power is at the disposal of the mana- 
ger, a larger number of them report no tests 
made or no records kept, and in several in- 
stances the whole quota of questions was 


answered by the very expressive and 
comprehensive statement ‘‘never mind 
the cost of power, we are. pay- 


ing dividends.” Those sending complete 
reports often acco mpanied the returns with 
a letter of inquiry as to what others were 
doing with a similar equipment ; expressing 
marked interest in the work of the com- 
mittee and asking for a copy of the report 
when completed, and we predict that future 
reports from a ‘‘no data but dividend pay- 
ing” element of these returns will in the 
near future withdraw their statement regard- 
ing dividends, and report themselves as 
doing less business or out of business, hav- 
ing failed to meet successfully the compe- 
tit ion of the manager who knows what power 
costs, and sells electric current at a fair 
margin of profit on that basis. 

In a very few instances only, were all the 
questions in the circular answered. The 
evaporation of water per pound of coal was 
stated in only 21 reports. In a less number 
of instances was the percentage of entrained 
water stated, and the question relative to 
the number of pounds of steam used per 
horse-power was often considered altogether 
too intricate and far-reaching. 

Now, while answers to these questions 
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are imperative to successfully compare ap- 
pliance with appliance, all these reports 
which gave werk performed and fuel ac- 
tually consumed were useful, and formed a 
basis of a good beginning. The main idea 
of the inquiry circular was, however, often 
lost sight of or ignored, and the question of 
the amount of coal used, or its reciprocal 
question relative tothe work performed, left 
unanswered, while nearly all the others 
were answered in full. However, as has 
been stated, sufficient data has been received 
to furnish the foundation of this work, and 
more than enough to satisfy the most skep- 
tical of the absolute necessity of these 
records. 

If the business of electric lighting is to be 
successfully conducted, a fair basis of first 
cost of power must be made the basis of 
charge for the service rendered, and if one 
horse-power can be generated for one hour 
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by burning one and one-half pounds of coal, 
the consumer of electric light will not long 
be satisfied to pay a profit to that electric 
plant whose management is satisfied to burn 
10 pounds of fuel for this same horse-power. 

he reports received in many instances 
show evident haste in preparation, but as 
received, they convey a record of expendi- 
ture for fuel varying to the extreme men- 
tioned above. A large number of plants 
are reported as burning from eight to ten 
pounds of coal per horse-power per hour ; 
very few, even with the modern equipment 
of higher expansion and condensing engines, 
were able to show a record below three 
pounds of coal per horse-power, while other 
equipments of the same class report an 
equivalent duty with one-half of the expen- 
diture of fuel. 

As the inquiry circulars have only been 
in the hands of the different companies a 
few days, a large percentage of them have 
not yet reached the hands of the committee. 
It has been impossible in this short space of 
time to issue a complete report in time for 
this Convention. If the work can be con- 
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probably select your officers for the ensuing 
year.: It will be well for all to be present. 
Mr. De Camp: Do I understand that we 


are going to wind up to-day? 

The President: unin’ from the 
Secretary that we are going to conclude the 
business.of the Convention to-day. 

The Convention then adjourned until 4 
P. M. 

Mr. Law subsequently dictated the fol- 
lowing discussion : 

Mr. President : I have listened with great 
pleasure to the reading of Mr. Smith’s paper, 
and heartily agree with him in all that he 
has said, more especially in what he says in 
regard to the good construction of lines, of 
which we see a most excellent example here 
in Providence, for I certainly never saw a 
better construction than what is shown by 
the Narragansett Company. It undoubtedly 
has cost them a large amount of money, and 
may perhaps appear like an unnecessary ex- 
pense, but in time they will reap the reward 
for such construction. For the past year I 
have been connected with a large Western 
company, where a striking example of poor 
construction is shown; where it will cost 
them a large amount of money to put it in 
anything like a safe position, and the worst 
part of it is that the directors are not willing 
to spend the money that is necessary to put 
these lines in gi shape. But the time is 
coming when that sad state of their lines 
will force them underground, or a limited 
time in which to put them in a good condi- 
tion. One of the principal faults of bad serv- 
ice, especially in the use of alternating cur- 
rents, is in poor line construction. Another 
mistake is made in running lines where 
other wires are used than those of alternat- 
ing currents, is in placing the alternating 
wire on the top; this should be kept down 
low, as there is not the danger to dynamos 
from the crossing of wires, as a cross on a 
direct current wire does not, as a rule, mean 
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any damage to the apparatus. But in the 
case of a cross on alternating wires it means 
a burned out armature, unless insulations 
are especially good, and that the circuit is 
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Fiurip Insutators OF ELECTRICAL SupPpLY COMPANY. 


Nore.—Fig. 1.—Terminal Insulator. Fig. 2.—Ordinary Insulator. Fig. 3.—Insulator for Joining 
Aerial and Underground Wires. Fig. 4.—Leading in Insulator, Fig. 5.—Siphon.—See page 1. 


tinued until the next Convention, the com- 
mittee feel confident of being able to place 
in the hands of the members of this Associ- 
ation a report which will be of special 
value. 

The following is a tabulated summary of 
the reports received: (See page 30.) 

Mr. Francisco: I move that the report be 
accepted and the committee continued. 

(The motion was carried.) 

The President: The last item on the cal- 
endar for this morning is the report of the 
Committee on the World’s Columbian Fair, 
myself as chairman. I will report that I 
have notified Director-General Davis, of 
Chicago, of the appointment of this com- 
mittee, and of its willingness to co-operate 
with him in a way to secure the success of 
the exhibits. I received a reply that my in- 
vitation had been received and placed on 
file and at the proper time would be an- 
swered by the proper person. 

Judge Armstrong: I move that this report 
be received and the committee cout’ 

(The motion was carried.) 

Judge Armstrong: I move that we now 
adjourn until four o’clock. 

e President: I will say to you, gentle- 
men, that the first thing on the calendar for 
the business of the afternoon will be the 
executive session, at which time you will 


fused very close to to its maximum load. I 
find this a very important point to look after. 
Examine all fuses carefully every day, and 
never have the circuits fused to more than 
ten amperes above record of the daily run. 
Mr. Smith speaks of the necessity of care- 
fully fusing the primaries of the converters. 
When I took hold of this Western company 
I found that ina large proportion of their 
converters the primary fuses had been taken 
out, and No. 14 copper wire substituted. In 
the case of a burn-out in the converter it 
will, under these conditions, mean a burned 
out armature. If you have any number of 
dynamos, the ampere lead of each circuit 
should be kept within the smallest unit of 
your machines. This means the ability to 
make rapid changes in times of trouble, 
without danger of overloading them. A 
t mistake is made in putting the switch- 
rd too close to the wall, especially when 
the fuses are put on the back of the board, 
and the board should be so arranged that a 
man can get out at any time, as it is some- 
times rather a hot place and not a good 
location to get penned up in. Each and 
every circuit should be provided with both 
volt and ammeters, as Mr. Smith has stated. 
And in addition to this it is a good thing to 
arrange a many point switch, that you may 
at will connect a standard Cardew or other 
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voltmeter to any circuit ; in fact, this could 
be done several times a day, as the volt- 
meters in constant use are liable to get out 
of calibration. This is especially useful if 
you are placed in the position in which I 
was, where your directors refused to get the 
copper which is necessary to even up the 
loss on lines, and you get into the position 
where you have 30 per cent. loss on one line 
and only two per cent. on another. In this 
case the extra voltmeter is absolutely re- 
quired. Great care should be taken that 
the exciter wires, when they lead from base 
bars, are amply large, that there may be no 
loss between exciter and alternator, or you 
may require such a high voltage in your 
exciter circuit that it may be dangerous to 
yourdynamos. Where such wires are carried 
under the floor, and the floor on the ground 
do not allow the use of an ordinary wire 
covered with soft rubber tubing, as it is 
very dangerous, from the fact that the oil 
which gets on them softens the rubber. A 
better plan is to make a small conduit or 
trough, and thoroughly bed and cover the 
wires in plaster of Paris; this isa good in- 
sulator, and will prevent the entrance of oil 
or allow fire to follow the wire. Another 
important point in the construction of lines 
is where the primary loops are led off from 
the main feeder. Asa rule these wires are 
half spliced on to the main feeder and car- 
ried directly to the converter. This should 
always be done at the pole, and such wires 
so arranged that it is impossible for a cross 
to occur where the primary wire crosses that 
of the main feeder. This i find to be a com- 
mon fault, and in several instances, to my 
own knowledge, has resulted in a No. 6 wire 
burning entirely through a No. 0 wire 
and dropping the live wire in the street. 
Great care should be taken that this wire is 
carefully fastened at the pole in such a posi- 
tion that it will be impossible for a cross to 
occur, 


Thursday Afternoon Session. 
EXECUTIVE SESSION. 

The following officers were elected for the 
ensuing term : 

President, C. R. Huntley, Buffalo, N, Y. 

First vice-president, James I. Ayer, St. 
Louis, Mo.; second vice-president, M. J. 
Francisco, Rutland, Vt. 

Executive committee.—Class 1—E. F. 
Peck, Brooklyn, N. Y.; John A. Seely, N. Y. 
City; C. R. Faben, Jr., Toledo. Class 2— 
Albert J. Corriveau, Montreal ; H. H. Fair- 
banks, Worcester; A. J. De Camp, Phila- 
delphia. Class 3—J. J. Burleigh, Camden ; 
A. N. Robinson, Minneapolis ; E.W. Rollins, 
Denver. 

The recommendation of the committee of 
the whole, that the next meeting be held in 
Montreal, in the month of August, was 
adopted, the executive committee to ar- 
range the date. 

The following resolution, offered by Mr. 
Shaw, was adopted : 

Resolved, That within 30 days of his election, the 
incoming president shall appoint a committee of 
three, active members of the Association, whose 
duty it shall be to formulate such amendments to 
the constitution as may be deemed necessary, and 
to submit their report at the next semi-annual 
meeting of the Association ; the amendments thus 
reported to be introduced at the semi-annual meet- 
ing and lie over under the rules, and be considered 
at the next annual meeting of this Association 

The Chair announced the foliowing com- 
mittee on tabulating wiring rules and in- 

urance rules: Messrs. De Camp, Barton, 
Brophy, Law and Smith. 

The report of the Committee on Incandes- 
cent Lamps was accepted and the committee 
discharged with thanks. 

The Committee on Legislation was con- 
tinued. 

It was agreed, on motion of Dr. Mason, 
that a committee of three on underground 
conduits and construction be appointed, to 
report at the next meeting. 

Mr. Huntley, speaking on the subject re- 
ferred to him at the last meeting, How can 
the National Electric Light Association best 
serve Central Station Interests, recom- 
mended that the advisability of having but 
one meeting a year be considered. He was 
not prepared to say that the time had arrived 
yet for that change, but he believed that it 
would soon come. 

The President: I will interrupt the pro- 
ceedings just fora minute. As a last act of 
courtesy tome, for when we meet again I shall 
cease to be your president, Mr. Edward Wes- 
ton is here from Newark, N.J., and he wants 
to talk for a few minutes, and I will ask 
you to remain in your seats and not go 
away; and the executive committee earnestly 
recommend that this Association elect Mr. 
Weston—for the splendid original work that 
he has done in inventions, particularly of 
late in central station instruments—an hon- 
orary member, and that I be permitted now 
to invite him into the meeting. 

Mr. Alexander: I was goin 
motion that the reports of the 
Treasurer be filed. 

The President: If that is your pleasure, 
gentlemen—I hear no objection—such ac- 
tion will be taken. 

Judge Armstrong: I move that the recom- 
mendation of the dent be adopted. 


to make a 
cretary and’ 


(The motion was carried, and Mr. Weston 
was escorted to a seat upon the platform.) 
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TABULATED SUMMARY OF THE COST OF ELECTRIC LIGHTING. 


SEE ‘‘REPORT OF COMMITTEE ON DATA.”—PAGE 29. 
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The President: Gentlemen of the Conven- 
tion, it gives me great pleasure to present 
one of the four names that stood high in the 
annals of American inventors—one of the 
very first to enter the field of electricity. 
Yesterday we had with us Thomson; to-day 
The other two, Brush and Edison, 


Weston. 


have honored us either by their presence or 
by letters that show conclusively that they 
were interested in our proceedings but, by 
circumstances beyond their control, were un- 


able to attend. There is no word that I 
could use that would introduce him to you 
more fully and completely than simp 
the name of the gentleman—Mr. 
Weston, of Newark, N. J. 
Mr. Weston: The President has requested 
me to make a few remarks, gentlemen, in 
regard to electric measuring instruments 
and their methods of use and care. A few 
years ago such a thin 
to me almost impossible, 


1 
Linen 
(Applause. ] 


would have seemed 
The growth of 


to call 


the most 


money invested so great, that it 
indeed, great pleasure to see that the gentle- 
men who are engaged actively in this busi- 
ness every day realize tne value and neces- 
sity of accurate work in the mechanical de- 

artments and in the electrical departments. 

ike almost every other industry, there 
is an experimental state which is probably 
ing stage, when disappoint- 
ment after disappointment occurs, first with 


the industry has been so enormous and the 


ves me, 


the apparatus and later on from a lack of 
knowledge of its limitations. As that disap- 
pears, people become better and more fully 
acquainted with the need of stricter and closer 
attention to all the details in order to insure 
complete commercial success. In 1881 to 
1882 a proposition to place a voltmeter of 
excellence or an ammeter of excellence on 
every plant, or in connection with every dy- 
namo, as was suggested here to-day by Mr. 
Smith, would have been met, I think. very 




















February 28, 1891 


largely by ridicule. That was not the fault 
of the users as much as it was, probably, of 
the people who were en in pushing 
foreds the commercial Re Oe the business. 
The users could not be expected to under- 
stand that matter or to appreciate that, if 
they did not use such appliances, it, in the 
end, made considerable loss. I was greatly 
pleased to-day with the a of Mr. Smith. 
It embodied so many excellent “een 
in regard to the care of plants, the exact 
means of finding out where difficulties arise, 
of locating them instantly and removing 
them quickly. The necessity for continu- 
ous hard service has been fu nf recognized. 
Mr. Smith dealt very fully with the details 
of the arrangement that he planned to se- 
cure those desired ends. He dealt very fully, 
also, with the methods of switchboard con- 
struction, certainly a much needed reform. 
Almost every serious fire that has occurred 
inan electric lighting station has owed its 
origin and done most of its mischief through 
the agency of the switchboard. I have had 
occasion to examine quite a number of the 
results of such fires, and I have almost 
always traced it back to their switchboard, 
where there was an amount of inflammable 
material collected which was bound to give 
rise to some serious trouble. That is nearly 
wiped out. Wooden constructions are rapid] 
disappearing. Dangerous insulating materi- 
als, likely to carry fire from one section of a 
building to another, are being givenup. The 
question of insulation is of less importance 
inside the station than the question of safety 
from fire. Compared with the early stages 
of the art it was, indeed, gratifying to me to 
find that these things had gradually become 
recognized as a necessity and not only so 
recognized but urged upon the attention of a 
body of intelligent men such as we have had 
here to-day. In regard to instruments, I 
would say this—that almost every instru- 
ment has its peculiarity. To speak of them 
generally, you will find that all of them have 
their defects and all of them have their merits. 
They must all be used properly, or any one 
of them must be used under certain con- 
ditions, in order to yield certain and accu- 
rate result. The voltmeter of the Cardew 
type, which is supposed to be a very perma- 
nent form of voltmeter, for use with alter- 
nating or direct currents, is so extremely 
sensitive to changes in temperature, from ex- 
ternal sources, as to make quite a perceptible 
error, and one which would in the end cause 
a station considerable loss. If any would 
like to satisfy themselves about that let 
them place such an instrument in circuit 
near a window, through which the sun is 
shining, shield it from the sun’s rays, turn 
the current on, observing the reading. Let 
the sun’s rays fall on the tube and notice the 
change. I think most of you will be con- 
siderably surprised to find that the per- 
centage of change is very large even under 
these conditions. The Cardew instrument 
properly used will yield excellent results. 
It should not, of course, if accurate read- 
ings are desired, be placed in a vertical 
position. The index moves too much, and 
I believe you all fully realize the fact that a 
volt or two volts additional on an incandes- 
cent lamp enormously shortens its lifetime, 
besides adding largely to your coal bills. 
In direct current instruments it will be sup- 
posed by many persons that because many 
contain no permanent magnet that their 
readings are not affected by their proximity 
toadynamo. Do not believe it. It is not 
so. It is a very easy matter to ascertain 
how much their readings are affected under 
different conditions, but you will find that 
— are very seriously affected, and in gen- 
eral no instrument that is being used for the 
purpose of making an accurate determina- 
tion should be placed near any disturbing 
force, either conductors carrying powerful 
currents or other magnetic fields. That 
should be strictly avoided. The Cardew is 
less affected in that respect than some others, 
but it is not entirely free from that difficult, 
either. Those instruments that are least af- 
fected are instruments of the zero type. 
That is to say, where you balance a known 
electro-motive force against the unknown 
electro-motive force by means of a rheostat 
—the potentiometer type. These are less 
liable to be affected than any of the so-called 
direct reading instruments. But they also 
are affected—their sensibility is reduced. In 
making readings they should never be placed 
very near dynamos. Permanent magnet 
types of instruments which have certain 
very desirable qualities for general use in 
direct current measurements, should never 
be taken very close to dynamos. If the 
magnets are properly made and the mag- 
netic construction is good, you may trust 
permanent magnet instruments implicitl 
for years, supposing they are used wit. 
due care. The most careful examination 
has revealed the fact that after three 
years continuous use the change has 
amounted to less than one-tenth of one per 
cent. Now, how is that secured and how 
is it maintained? It is secured, in the first 
place, by very careful selection of the steel, 
and very careful artificial etching, and also 
in the design of the instrument. i 
three things come into play there. After 
they leave the instrument maker’s hands 
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they sometimes get pretty badly abused. 
People are not very apt to think how much 
labor has been spent in making those instru- 
ments. They should not be used roughly 
by any means. They should be carried 
with extreme care, and not very much 
jarred, because the jarring, while it does 
not affect the magnet, all jarring and 
jolting that they get, striking car seats and 
such things, jumping them down on tables, 
is likely to damage the pivots or jewels 
which carry the moving parts, and so intro- 
duce the element of friction. The element 
of friction is a very serious thing in a very 
large number of instruments. In some the 
error will amount to three or four per cent. 
In others it is much less. In voltmeters 
there is another source of error which should 
be looked after, particularly in some forms of 
instrument, very carefully. Voltmeters 
whose coils are wound with copper, unless 
they have compensators or some device for 
compensating for the change in the temper- 
ature of the copper, are not reliable instru- 
ments to use for station work. Itiscommonly 
known, of course, that the co-efficient of error 
of temperature, as it is commonly called, is 
very large forcopper. It amounts to about 
one per cent. for every five degrees Fahren- 
heit. Therefore, a change of 20 degrees 
introduces an error in such instruments 
of about four per cent. ; a larger chain, of 
course, introduces an error correspondingly 
greater. German silver does that to a less 
degree, of course. But even there there are 
serious difficulties to be met in getting an 
instrument which at the same time that the 
temperature co-efficient is low will not heat 
too much by the passage of the current. So 
that no instrument should be sent out as a 
standard voltmeter, or as a voltmeter to 
check other voltmeters, withoutan absolute 
statement of its temperature error and some 
means of providing for its ascertainment. 
It does not suffice to notice the temperature 
of the surrounding air, because the temper- 
ature of the coils inside the instrument may be 
very different from that of the surrounding 
air, especially after the instrument has been 
in circuit a short time. The way in which 
electricity acts is so well understood that all 
those cases have been pretty well worked 
out, but in getting accuracy in the instru- 
ments there is a great deal to be done. Some 
years ago I had the good fortune to discover 
an alloy in which the temperature co-efficient 
was practically nothing. We have used 
that to some extent—not to the extent that 
I should like to see it used—and expect to 
use it later on. That alloy has given us a 
great deal of trouble in working. We have 
had to learn how to work it, and I do not 
think we fully understand it yet ; but when 
we get that alloy in shape, then the temper- 
ature error will be practically eliminated 
entirely. How near we have approached 
this elimination you can judge when I tell 
you that our ordinary standards—I am 
speaking of voltmeter, I do not speak of 
ammeter—the changes are less than one- 
uarter of one per cent. for 35 degrees 
Fahrenheit. Regarding the use of instru- 
ments, it has been very strange to find— 
of course, this is not in stations; it is 
enerally in isolated plants; but we have 
ound instruments with which you are well 
— nailed upon the switchboard— 
nails driven through the bases, not even 
holes bored in. Now, the type of instru- 
ment we have put on the market we never 
intended for switchboard use. It was in- 
tended as an absolute standard to be kept 
with care for checking other cheaper forms 
of instruments for general use. As a matter- 
of-fact, no one meter, strictly speaking, ex- 
actly meets the requirements of central sta- 
tion work. The index does not move far 
enough to enable you to see the minute 
changes (apparently minute changes) at any 
reasonable distance from the instrument it- 
self. An instrument for station work should 
have a very large movement for a single 
volt, so that a man can see across the room 
quite readily a change of a single volt. Of 
course, that cannot be done with the form that 
we put out. There have been some instru- 
ments of that type put upon the market. 
Some had very good qualities; unfortu- 
nately, some had very bad qualities. There 
has not been any complete solution, I think, 
of that problem. The nearest approach to 
it was two instruments, one e by the 
United States Company, the other by the 
Edison Company. th forms had serious 
objections. The one did not remain constant; 
the other did remain, but it was a very deli- 
cate instrument, and after being in a station 
was more or less affected; in fact, considera- 
bly affected by external influences. That 
problem remains to be solved, so to k, 
yet, so as to produce a satisfactory volt in- 
dicator with a very wide range for a very 
small change. 
Ammeters are, of course, of less conse- 
uence. There is not so much loss there as 
there is when you have the hewn omens 
Your lamps do not suffer quite as much. 
Ammeters are based, of course, upon the 
same general principles as voltmeters. The 
forms of them are too numerous, almost, to 
mention, and too well known to need describ- 
ing. Some new forms have recently becn 
brought out which I think on test will be 


found to be very excellent. In a station 
ammeter you should have at least 
this one element, that it should not 
be affected even by the most in- 
tense fields, because it got to be placed 
very close to the main conductors on the 
switchboard. It will be of very great im- 

ce—much greater importance later on 
than it is now when more machines are 
coupled in multiple arcs, especially when 
alternating current machines are coupled in 
multiple arcs. The load that each machine 
carries should be pretty fairly distributed 
amongst the various machines. To insure 
that good instruments must, of course, be 
used. Any instrument which is seriously 
affected by external fields does not exactly 
meet the requirements of the arc. There is 
no doubt aboutthat. Furthermore, its index 
should be prompt, positive—not slow coming 
to rest—and always moving naturally to the 
same position from the same current strength 
and for very little magnetic lag. Most of 
the ammeters, of course, are based on the 
action of the coil upon a mass of iron—most 
commercial forms of ammeters. A great 
many of them have a very large amount of 
lag. Some of them I have found to be up- 
wards of 14 or 15 per cent. lag, put out with 
endorsements, and endorsements sometimes 
of very high authorities, as to their excellence 
and general accuracy. Tests show them to 
be just the contrary. 

The ammeter question with permanent 
magnets is a much more serious matter to 
deal with than the voltmeter, and, of course, 
any permanent magnet would not do at all 
for alternating current work. A really port- 
able form of alternating current instruments, 
similar in general character to the portable 
form of direct current instruments, capable 
of being read directly, is a very great neces- 
sity, and I think will be supplied in a very 
short time. Practicaily it isnow. An in- 
strument that could be carried around with 
the same degree of comfort that you carry 
a direct current instrument. I need not en- 
large very much on this matter of instru- 
ments, except to say, that if instruments are 
used with greater care I am satisfied that the 
members of the Association will get far bet- 
ter resultsif the help are instructed in regard 
to the care of the instruments, and it will 
result in profits to the stations most assur- 


edly. 

A Armstrong : I take great pleasure 
in moving the recommendation be adopted 
which was made through the executive 
committee that we elect our guest to honor- 
ary membership. 

(The motion was carried by a standing 
vote.) 

Mr. Weston : I am very much obliged, in- 
deed, for the honor conferred, and will en- 
deavor in the future, if time permits, to do 
a little more active work before the Associa- 
tion than I have in the past. Your Presi- 
dent called upon me some months ago to 
know if I would not prepare a paper for 
pfesentation to the Association, I said I 
would if I ibly could. I explained 
to him exactly my situation, and nothing 
would give me greater pleasure than to 
have come here to have given you a very 
elaborate paper on electrical measurements 
in a practical manner, to have illustrated by 
experiment exactly the behavior of instru- 
ments, so that you might see for yourselves 
what you might expect in theirdaily use. I 
am sorry that I could not do it. Business 
had simply prevented it. For a long time I 
was steadily engaged on the witness stand in 
a very troublesome case, which has taken 
four months of my time this year, and I ex- 
plained that to your President. I am 
deeply sensible of the honor conferred and 
I will endeavor to do a little more useful 
work than I have done before. 

The President: I wish to say that Prof. 
Weston was just a little bit dittident about 
speaking on this subject, because he was 
interested in prosecuting the business, but I 
am sure that I could say of you gentlemen 
that the business consideration did not enter 
into it, but simply years of long, faithful 
study of electricity and its developments 
was the only consideration at all. We are 
only too glad to listen to him in his sound, 

ractical talk—one of the best we have 
fistened to in the whole Convention, in my 
estimation. 

Mr. Seely : If there is no other business 
before the Convention I move you, sir, we 
now adjourn. 

The dent: Before putting that mo- 
tion I have just a word to say in biddin 
you an official good-bye. I have to than 
you one and all for your uniform courtesy, 
your earnest and heartiest sympathy and 
assistance which has been rendered to me 
all through the year. I feel it and feel it 
very ieeealy. It is very pleasant to have you 
come down here and sever my official rela- 
tions here at my own home, and I am very 

lad, indeed, that you have come here and 

ve an opportunity to inspect what I my- 
self have trying to accomplish in the 
way of advancing the electrical industries 
of the country, in promoting it, putting it 
on a substan footing. do not know 
that there is anything more I wish to say. 

The motion to adjourn was then put and 
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Social Features of the Providence 
Electric Light Convention. 

President Perry’s reception on Wednesday 
evening was one of the most elegant affairs 
of the kind ever given in Rhode Island. The 
élite of the State were in attendance. The 
Hungarian Band, from the New York Eden 
Musee, furnished the music, and the supper 
was supplied by a Providence caterer. The 
affair was altogether delightful and com- 
pared most favorably with many metro- 


‘politan receptions, 


Mr. Eugene F. Phillips’ house warming 
at the American Electrical Works, Thursday 
evening, was another delightful event. Mr. 
Phillips is a charming host, and with the 
assistance of his reception committee, made 
every one feel at home. The new addition 
to the factory was christened on this occa- 
sion and the jollity was kept up till early 
morning. 

The flowers and decorations at both of 
the above gatherings were superb. 
~_- 


A New Electric Light Pole. 


On page 13 is a cut of a new form of 
pole for electric light work, manufactured 
by Milliken Bros., of New York. It is an 
outgrowth of their street railway pole which 
has met with such success. These poles are 
constructed of two longitudivally flanged 
segments connected by rivets and gas pipe 
separators, which vary in length and thus 
give the pole a taper from the ground to 
the top. Occasionally cast iron separators 
are introduced to keep the segments in line. 
Standard incandescent light poles are ar- 
ranged for the lights to be 18 feet above the 
street. The pole is set in the ground five feet. 
The brackets shown are arranged for two 
wires, although more can be used if neces- 
sary. The top of the pole is supplied with a 
cast iron reducer into which 1} inch gas pipe 
screws. The top of the gas pipe is threaded 
to receive a hood which carries the lights. 

When the poles are used in connection 
with subways, a hole is cored in the cast 
iron separators and the wires then pass 
directly up through the center of the pole. 

These poles have been extensively used in 
South American countries for ordinary 


forms of line work, such as telephone and 
electric light work. It has been found that 
in these warmer countries different kinds of 
insects attack wood and in a very short time 
entirely destroy the fibres, causing the pole 
to break short off at the surface of the 
ground. These poles can be made any 
length and thickness required. 
—_—e->-o____- 








The Electric Railway. 


(“It is obvious that small tunnels for single lines, 
of the usual standard gauge, may be constructed 
some distance below the ground, and yet the at- 
mosphere of such tunnels be as pure as upon a 
railway on the surface."’—Jilustrated London News 
on the City and South London Electric ( ‘ompany.| 

** Young Spark” loquitur : 
Your arm, my dear Madam! This way, down the 
lift, Ma’am ! 

No danger at all, no discomfort, no dirt ! 

You love Sweetness and Light? They are both in 
my gift, Ma’am; 

I'll prove like a shot what I boldly assert. 

Don’t heed your Old Flame, Ma’am, he’s bitterly 
jealous, 

*Tis natural, quite, with his nose out of joint; 
You just let him bluster and blow like old bellows, 

And try me instead—I will not disappoint | 


Old Flame? He's a very fuliginous ‘“ Flame,” 
Ma’‘am; 
I wonder, I'm sure, how you've stood him so long; 
He has choked you for years—’tis a thundering 
shame, Ma’am ! 
High time the Young Spark put a term to his 
wrong. 
Just look at me! Am I not trim, smart and sparkling, 
As clean as a pin, and as bright as a star ? 
Compare me with him, who stands scowling and 
darkling ! 
So gazed the old gallant on Young Lochinvar. 


He’s ugly and huffy, and smoky, and stuffy, 
And pokey, and chokey, and black as my hat. 
As wooer he’s dull, for his breath smells of sulphur; 
Asphyxia incarnate, and horrid at that ! 
You cannot see beauty in one who's so sooty, 
So dusty, and dingy, and dismal, and dark. 
He's feeble and footy ; ‘tis plainly your duty 
To “chuck” the Old Flame, and take on the 
Young Spark. 


A Clycops for lover, no doubt you discover, 
, My dear Lady London, is not comme il faut; 
If I do not woo you the sunny earth over, 
At least I lend light to love-making below. 
—Punch, 
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EXHIBITS AND EXHIBITORS. 





The Exhibition at Union Hall and the Narra- 
gansett Hotel, Providence. 





A SPLENDID AND REPRESENTATIVE 
DISPLAY. 

The following notes are intended to con 
vey an idea of the largest and most success" 
ful exhibition of electrical devices and sup 
plies ever held under the auspices of the N, 
E. L. A. Union Hall, about a block from 
the Narragansett Hotel, ‘was the place of 
the main exhibition, and the electrical press 
and a few exhibitors occupied parlors in the 
hotel. General C. H. Barney, as chairman 
of the Committee on Exhibits, deserves 
great credit for the masterly manner in 
which he handled a difficult task ; in fact, 
every one on the committee deserves the 
thanks of all present. Mr. W. J. Hammer’s 
experience and active assistance were much 
appreciated. 

The Narragansett Lighting Company ran 
into the hall a 500 volt direct current for 
power, from a Thomson-Houston generator, 
a 6.3 ampere arc lighting current, and a 
1,000 volt Westinghouse alternating cur- 
rent, converted to 50 volts alternating for 
the interior circuit. The same company also 
installed five 40 light converters and two 
10 light converters on one side of 
the hall and ten 30 light converters under 
its own special exhibit. Another 1,000 volt 
alternating current was run into the front of 
the building, where Swarts & Gannett had 
two 40 light National transformers, which 
converted the current into a 50 volt current. 
In all, the Narragansett Company furnished 
current for about 520 sixteen candle-power 
incandescent lamps, and the total of incan- 
descents in use in the exhibition was about 
the equivalent of 780 to 800 sixteen candle- 
power lamps. 

The formal opening of the exhibition in 
Union Hall took place Tuesday evening. 
Gen. C. H. Barney, chairman of the Com- 
mittee on Exhibits, stepped upon the stage 
at one end of the room at eight o’clock. The 
hall was then illuminated by gas jets, which 
made a kind of twilight. Gen. Barney 
stated that as the exhibition was under the 
auspices of the National Electric Light As- 
sociation, it was proper it should be opened 
by the President. He then brought forward 
President Marsden J. Perry. 

President Perry, on behalf of the citizens 
of Providence, thanked the committee. 
After a few brief remarks about the prog- 
ress of lighting, from the fagot to the arc 
lamp, he presented ex-Governor Herbert W. 
Ladd, who formally opened the exhibition. 
Mr. Ladd referred pleasantly to the elec- 
tricians as a body of bright and pushing 
men, and after pleasant allusions to the 
science and its progress, welcomed the As- 
sociation and declared the exhibition opened. 

Gen. Barney remarked that the science of 
electricity had often been referred to as in 
its infancy, and it was, therefore, proper 
that the act of directing the current which 
would illuminate the exhibition should be 
performed by one who, by reason of her 
tender years, might typify the genius of 
electricity. He then introduced Miss 
Thomas, the daughter of Mr. Van 
Thomas, superintendent of the Narragan- 
sett Lighting Company. Miss Thomas, who 
_ is five years old, stood upon a trunk in order 
to reach the casein which was placed a plug 
which was to turn the current into the light- 
ing circuits. This plug was the property of 
Mr. W. J. Hammer and was used to p he 
the circuit which lighted the first incandes- 
cent lamp ever run from a central station. 
This was the station started January 12, 
1882, at 57 Holborn Viaduct, London. Be- 
neath the plug was introduced into the 
circuit a short piece of the first Atlantic 
cable laid, presented to Mr. Hammer by 
Cyrus W. Field. Little Miss Thomas in- 
serted the plug and in response the hundreds 
of lamps flashed into light, the motors started 
to whirl and the exhibition was opened. 
Then everybody got a fish-horn or a gong 
and made a noise. 

During the entire meeting the hall was 
crowded at all hours. The exhibits were 
handsomely arranged and attracted the ad- 
miration of every one who saw them. The 
only drawback to the whole affair was the 
lack of room and the crowded condition of 
the hall. If a building three times the size 
could have been secured the crowd could 
have been more easily handled and the ex- 
hibitors would have had more space, for 
which there was a pressing demand. As it 
was, however, the exhibition was a -grand 
success and a credit to all connected with it. 


At Union Hall. 


Swarts & Gannett, electrical engineers, of 
Providence, had a number of specialties on 
exhibition. 

The Ellis Oil Filter was exhibited by the 
Standard Oil Filter Company, 195 to 207 
Canal street, Chicago. 
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The New York Insulated Wire Company had 
great coils of Grimshaw white core insulated 
wire in the center of the hall. 

Locke Bros., Salem, Mass., exhibited 
some of their steam appliances, which they 
manufacture in large varieties. 

Mr. J. H. Burghardt, representing the Page 
Belting Company, attended the Convention 
in the interests of his company. 

Thermal Multiple Protector for telephone 
and telegraph circuits was exhibited by Mr. 
L. B. Faver, of Gloucester, Mass. 

The Thermal Electric Company, Gloucester, 
Mass., exhibited their thermal multiple pro- 
tector for telephone and telegraph circuits. 

The Carr Manufacturing Company, of 
Medford, Mass., represented by H. A. Ball, 
exhibited the Yorkshire boiler composition. 

Mr. C.S, Van Nuis, 74 Cortlandt street, N. 
Y., had a handsome board on which were 
displayed the Ajax switches in various 
sizes, 

The Universal Arc Lamp Company, New 
York, had their lamps on view. Mr. Men- 
dels, general manager, was present for the 
company. 

The C. McIntire Company, 13 and 15 Frank- 
lin street, Newark, N. J., exhibited the 
McIntire connectors and terminals and other 
specialties, 

The Western Carolina Mica Company, of 
New York, had on exhibition cut and uncut 
mica. The company was represented by Mr. 
W. H. Platt. 

The Safety Insulated Wire and Cable Com- 
any, 234 West Twenty-ninth street, N. Y., 
nad a nice exhibit of their goods in - charge 

of W. G. Sellers. 

The Star Electrix Company, Philadelphia, 
made a handsome display of their well- 
known specialties and distributed extremely 
tasteful catalogues. 

Geo. Cutter, of Chicago, had a ‘‘score of 
good things.” His well known specialties 
were well displayed, and were surrounded 
by interested crowds. 

The B. & S. Electric Equipment Company, 
115 Broadway, N. Y., made a good showing 
of their supplies for the electric railway, 
light and power plants. 

Messrs, 0. N. Bender & Company, of Prov- 
idence, had on exhibition an improved 
cable supporter or hanger (in brfss and zinc) 
for aerial wires and cables. 

The Holtzer-Cabot Company, of Boston, 
represented by Mr. Bibber, made a small yet 
attractive exhibit in the presentation of an 
automatic pressure controller. 

The Eureka Tempered Copper Company, 
of North East, Pa., exhibited their copper 
goods and were represented by Mr. Nathan 
Bushnell, 35 Broadway, N. Y. 

Greene, Tweed & Company, 83 Chambers 
street, N. Y., exhibited specimens of mica 
from the Western Carolina Mica Company, 
for which they are sole agents. 

The Washburn & Moen Manufacturing Com- 
pany, of Worcester, Mass., had on exhibi- 
tion a large walnut case containing samples 
of its copper and German silver wire. 

The E. S. Greeley & Company, 5 and 7 
Dey street, N.Y., exhibited a handsome col- 
lecton of electrical instruments. Mr. Chas. 
P. Frey, electrician of the Company, was in 
charge. 

Cook & Hill, 77 Warren street, New 
York, looked after the interests of ‘‘ Electric 
Black” and other iron paints. Fac-simile 
testimonials were distributed as advertising 
matter. 

The Walker Electric Company, 50 Broad- 
way, N. Y., had several of their meters in 
a prominent position. The exhibit was in 
charge of Mr. Geo. W. Walker and Mr. C. 
R. Truex. 

The Crosby Electric Company, New York, 
had on exhibition, a full line of their well- 
known dry and liquid batteries. These 
batteries are meeting with great success and 
ready sales. 

Carr pennant Company, of Medford, 
Mass., represented by Mr. H. A. Ball, of 
Newton, Mass., exhibited its new boiler 
compound known as the Yorkshire boiler 
composition. 

The National Electric Protector Company, 
18 Broadway, N. Y., had on exhibition the 
Sanford protector. The device was shown 
by Mr. C. E. Sanford and attracted consider- 
able comment. 

The C. Mcintire Company, Newark, N. J., 
showed patent connectors, terminals and 
specialties. A double pole switch and cut- 
out combined is a new feature just brought 
out by this company. 

Electrical Engineering and Equipment 
Company, of New York, represented by Mr. 
C. H. Sewall, exhibited indurated fibre pipe 
for conduits and general underground work; 
also for outside piping. 

The Eastern Electrical Supply and Con- 
struction Company, 65 Oliver street, Boston, 
was represented by its president and general 
manager, Maybin W. Brown, and the treas- 
urer, Albert Otis Smith. 

Messrs. Drake, Payson & Whittier, of 
Providence, were in charge of a combined 
exhibit of several products, for which the 
are the Rhode Island Agents ; and of which 
mention is made as follows: 

Russell Mast Arm was shown on two lofty 
hard pine pole, one surmounted by a top 
arm and the other by a side arm. 


Loomis System of electric lighting demon- 
strated by a 100 light incandescent machine 
in operation and burning an arc light on 
same circuit. 

The American Circular Loom Company’s 
new flexible conduit for interior wiring, the 
invention of Mr. Alex. P. Wright. This 
was one of the new and most interesting 
exhibits. It is illustrated and described in 
another column. Mr. A. T. Clark, treasurer 
of the company, was on hand. 

Messrs. Drake, Payson & Whittier, also 
being. the Rhode Island agents for the Edd 
Electric Company, of Windsor Conn., Jewell 
Belting Company, of Hartford, and T. M. 
Foote Regulator Company, of Boston, as- 
sisted in arranging and displaying theattract- 
ive exhibits of those companies, 

Pass & Seymour, represented by A. P. 
Seymour, Syracuse, N. Y., manufacture 
china-ware for electric specialties,and showed 
a table of their products, which, they claim, 
is of as high grade as any made. 

The Babcock & Wilcox Boiler Company, 
of New York, had on exhibition a miniature 
model of its new safety water tube boiler. 
The company was represented by its New 
England representative, Mr. Thayer. 

A New Steam Turbine Motor, which is 
especially applicable to driving, by direct 
connection, special high speed dynamos, was 
exhibited by Messrs: Joseph H. Dow, the 
inventor, and Howard P. Elwell, general 
agent. 

Mr. E. M. Carhart, of Providence, the 
well known and popular electrician, was in 
attendance at the meeting of the Association 
and rendered valuable services at Union 
Hall in assisting in the arranging of the ex- 
hibits. 

‘Some Practical Pointers”’ was the title 
of a catchy little pamphlet issued by H. T 
Paiste, of Philadelphia. A well arranged 
collection of Paiste specialties—switches, 
sockets, etc.—was in charge of Mr. J. F. 
Chamberlain. 

A Hancsome Exhibit was that of the Jenney 
Electric Motor Company, of Indianapolis, 
Ind. Mr. Chas. D. Jenney, the well-known 
inventor, was present and explained his 
machines to the satisfaction of the initiated 
and uninitiated. 

Mr. J. F. Denison, electrician of the Audu- 
bon Machine Works, New Haven, Conn., 
was in Providence during the @onvention 
and made many electrical people acquainted 
with the objects and aims of the enterprise 
he is identified with. 

Safety Insulated Wire and Cable Company, 
of New York, exhibited a full line of samples 
of underground and aerial wires and cables, 
also an exhibit of a number of lead encased 
cables for underground and submarine use. 
Mr. W. G. Sellers was in charge. 

The Russell Electric Company, of Boston, 
represented by Mr. H. Dewar, exhibited its 
large size arc lamp, for which is claimed a 
life of 24 hours ; and had also on exhibition 
the ‘‘ Baby” ornamental arc lamp, for which 
the company claim a life of 10 hours. 

The Providence Steam Trap Company, of 
Providence, Robert Newton, manager, shows 
Newton’s steam trap, combined steam, water 
and dirt separator for high speed electric 
lighting engines, and a model of the patent 
fuel economizer and mechanical stoker. 

Forest City Electrical Works, of Geneva, 
O., represented by Mr. W. B. Cleveland, had 
on exhibition an enormous yet artistically 
constructed instrument known as the Cleve- 
land duplex switch, patented October 11, 
1889. The instrument is marked 600 am- 
peres. 

H. A. Howard, of Howard Brotliers, Bos- 
ton, New England agents of the ‘‘C & C” 
motor, had a two horse-power motor running 
on a 500 volt current, with a Thomson- 
Houston motor in circuit. These motors 
are well known for their efficiency and dura- 
bility. 

Messrs, J. H. Leonard, J. L. Hinds and 
Percy L. Clisdell, represented the Electric 
Engineering and Supply Company, Syra- 
cuse, N. Y. This company had a handsome 
exhibit of their specialties and supplies for 
electric railways, lighting and power com- 
panies, 

Chas. A. Schieren & Company, the well- 
known New York belt manufacturers, had a 
prominent position in the hall and showed 
samples and photographs of some of their 
large belts. Messrs, C. A. Schieren, Jr., and 
E. P. Atkinson explained things to many 
visitors. 

The Electrical Supply Company, 171 Ran- 
dolph street, Chicago, had Sunbeam lamps, 
Habirshaw wire, Bradner lamp hangers, 
copper connectors, switches, and other 
specialties which they control. Messrs. F. 
8. Terry and Chas. Wirt represented the 
Company. 

The A. W. Harris Oil Company, of Provi- 
dence, exhibited a full line of samples of its 
lubricating oils, and made a very attractive 
showing. The exhibit included the com- 
pany’s celebrated dynamo oil, which will be 
found in electric light stations throughout 
the country. 

Henry F. Jenks, of Pawtucket, had a Jenks 
improved drilling and tapping machine set 
up near the Jenney motors, a tool specially 
adapted for the use of makers of. builders’ 
hardware, electrical goods and agricultural 
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machinery, as well as all articles requiring 
close and accurate work. 

_Albert and J. M. Anderson, of Boston, ex- 
hibited their Boston trolley and another new 
device known as a trolley wire insulator. 
The features of the latter are simplicity in 
construction and the doing away with solder- 
ing. This firm are using a new insulating 
material known as the ‘‘ tna” insulation. 

T. M. Foote Regulator Company, of Boston, 
had on exhibition one of its four horse power 
speed regulators, with Mr. H. Blake in 
charge. As is already well known to many 
Review readers, the Foote machine is a re- 
liable regulator of the speed of dynamos, 
motors and various other kindsof machinery. 

Mr. J. S. Potter, of Boston, represented by 
Mr. D. J. Cartwright, exhibited an attract- 
ive variety of porcelain electrical supplies, 
including cut-outs, rosettes, cleats and water- 
proof sockets. Mr. Cartwright exhibited his 
well known electrical safety device for pro- 
tecting telephone and telegraph instruments. 

Mr. Louis R. Wallis, New England agent 
of the Buckeye Electric Company, of Cleve- 
land, Ohio, was among the visitors to the 
Convention. With an eye open for business, 
Mr. Wallis had with him a sample case con- 
taining a variety of his company’s incandes- 
cent lamps and thereby captured several 
customers. > 

Mr. Seymour, of Pass & Seymour, Syra- 
cuse, N. Y., manufacturers of china, made 
a neat exhibit of his company’s electrical 
specialties. These goods possess great 
strength, good color and finish. The com- 
pany operates a plant specially designed for 
this work and a machine shop fully equipped 
for die making. 

Simplex Electrical Company, of Boston, 
represented by Mr. G. F. Talcott, exhibited 
a full line of samples of the Simplex wires 
and cables, including the ‘‘T. Z. R.” (plain) 
and ‘‘ Caoutchouc” (braided) wires. Dr. A. 
F, Mason, the able manager of the com- 
pany, was also present, as was also Mr. D. 
T. Everts, assistant general manager. 

American Oil Company, of Providence, ex- 
hibited its different kinds of oil, including 
the ‘‘ Crescent ” dynamo oil, ‘‘ Special ” cylin- 
der oil and ‘‘ Electric Engine” oil. It was 
stated that the entire machinery, which pro- 
duced the light and power for the exhibi- 
tion, was oiled by the product of the com- 
pany named, Mr. J. C. Davis, treasurer, 
was constantly in attendance. : 

The Connecticut Motor Company, Plants- 
ville, Conn., had a handsome exhibit in the 
large front window of Flint’s carpet store, 
opposite Union Hall, showing the motor 
operating a generator which illuminates 
the eastern store front with Germania Elec- 
tric Company’s incandescent lights. This 
model isolated plant was installed by the 
Providence Construction Company. 

Messrs. L. E. Wilcox & Company, of 
Meriden, Conn., had on exhibition a Speed 
electric wire stretcher, one of the most 
simply constructed, yet very useful devices, 
which enables one wireman to perform with 
neatness and ease the work where two men’s 
services were formerly required. Mr. L. E. 
Wilcox was present during the exhibition 
and personally exhibited his device. 

R. T. White, of Boston, exhibited samples 
of his constructions for electrical and other 
surface railways. He had his ‘‘Daisy” chair 
with the ordinary rail, the same with a 
special form of girder rail, of which 20 
mailes have been laid for the new electric 
road at Newark, N. J., and his ‘‘ Eureka” 
chain and fastenings, with rail of channel 
section, as adopted for new work in New 
York city. 

Bryant Electric Company, of Bridgeport, 
Conn., had on exhibition its switches, sock- 
ets and other electrical specialties. On an 
ornamental board on the west wall were rows 
of Bryant double pole switches from 15to 50 
amperes capacity, and on the counter were 
smaller switches, Bryant lamp sockets, both 
key and keyless, Bryant porcelain rosettes 
and other specialties. Mr. W. C. Bryant 
was in attendance. 

Fairbanks, Brown & Company, of Boston, 
made a fine display of steam specialties on 
a broad table. E. B. Williams is manager 
and F. L. Patterson was in attendance on 
the exhibit. Among the goods shown were 
the Hancock inspirator, both complete and 
in section, asbestos disk globe valves, Fair- 
banks asbestos gate valve, asbestos cocks, 
check valves, swinging check valves, vulca- 
beston steam packing, etc. 

New England Butt Company, of Provi- 
dence, had on exhibition three braiding ma- 
chines, and its new magnet wire winding 
machine, all in operation and deriving their 

ower from a one-half horse-power Thomson- 

Louston electric motor. The winding ma- 
chine mentioned was illustrated and de- 
scribed in last week’s issue of the Review. 
The exhibit was ably handled by Mr. J. F. 
Blauvelt and Mr. John McCahey. 

Mr. George Cutter, of Chicago, is known 
all over the country for his tin incandescent 
lamp shades, which snap over the socket 
without requiring any special fittings. He 
was at the exhibition, and besides his lamp 
shades, which he says are ‘‘ foolish little 
things which are selling like wild-fire,” he 
displayed self-supporting pulleys, for use 
with arc lamps hung over the streets by 
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suspension cables, new trolley hangers, new 
patented pole tops for electric railway use, 
and other specialties. 

The Johns-Pratt Company, of Hartford, 
represented by J. R. Burdick, of New York, 
and E. B. Hatch, secretary, displayed a full 
line of insulating materials forelectric mech- 
anism, made of vulcabeston. This ma- 
terial is formed in a plastic state, and is 
compressed by hydraulic power under press- 
utes tip to 1,000 tons ghd fixed by heat. A 
miiganet core for winding of field magiets 
for large motors and dynamos was ote of 
the latést devices shown: 

The Electric Construction and Supply Com- 
pany, of New York, represented by R. B. 
Corey, manager, and J. C. Knight, occupied 
one end of Duncan Gallery and showed 
“Ward” arclamps. They hada continuous 
current 110 volt lamp, taking eight to ten am- 
peres of current, to be run two in series, and 
had on exhibition an alternating current 
“Ward” arc lamp taking eight amperes of 
the ordinary Westinghouse 50 volt second- 
ary current, This lamp burns ;, inch car- 
bons, and will burn for nine hours. 


The Thomson-Houston Motor Company, 
Boston, had prepared at considerable trouble 
and expense, a representative-electric power 
exhibit. Owing tothe weight of the plant, it 
was found at the last moment to be unsafe to 
exhibit it in Union Hall. An electric hoist, 
however, was shown in operation at the 
central station of the Narragansett Electric 
Light Company. Messrs. A. P. Crowley 
and Nathan Durfee were in charge. The 
hoist worked to perfection and- attracted 
many visitors and much favorable comment. 


Alexander, Barney & Chapin, 20 Cortlandt 
street, Néw York, had their exhibit advan- 
tageously placed on the central portion of 
the large platform occupying one end of the 
hall. Three arches supporting colored in- 
candescent lamps of x B. C. make faced 
the main portion of the hall. Their very 
numerous specialties were well arranged 
and attracted more than ordinary attention. 
A number of gentlemen were present as 
representatives of the company. Messrs. 
Alexander and Barney were on hand, of 
course. 

Denison Electrical Manufacturing Com- 
pany was represented at Providence by Mr. 
Russell A. Denison, president and manager, 
and exhibited a line of rubber core safety 
wires, also a varied line of insulated line 
wires. This wire is said to be absolutely 
fire-proof, water-proof, impervious to acids 
and gas. Mr. Denison had on exhibition a 
conduit composed of mica and asbestos com- 
pounded with an insulation which makes it 
impervious to fire, water and gas. Single 
wires without covering can be used in this 
conduit. 

The Walker Electric Company, New York 
city, showed its pattern of ammeters and re- 
cording voltmeters. It is claimed for these 
instruments, which have neither springs nor 
permanent magnets, that it is scarcely pos- 
sible for them to become changed, and that 
they will bear the most favorable compari- 
son with the best meters in the market. 
Mr, C. R. Truex, one of the gentlemen in 
charge during the exhibits, distributed sam- 
»les of meter records from meters actually 
in service in the hall. Mr. Walker, the in- 
ventor, was also present. 

The Shultz Belting Company, St. Louis, 
had its exhibit brought in at noon Tues- 
day and set up at once. It comprised six 
rawhide belts, three of them link belts and 
three flat belts. The link belts were all 
leather ; that is, the rivet is of leather as 
well as the links. A pulley covered with 
rawhide leather was also shown, the leather 
being drawn tightly over the pulley’s 
face by malleable iron clamps. J. A. J. 
Shultz, the head of the concern, was present, 
and with him were W. P. Mullen and R. F. 
Clark from the Boston office. 


The Standard Paint Company, of New 
York, represented by Frank S. De Ronde 
and President Shainwald, exhibited P. and 
B. electrical compounds for insulating 
wires, insulating tapes, armature varnishes, 
water-proof paper for winding armatures. 
This company presented for the first time to 
the public a new insulating material known 
as “ ruberoid,” a new substance resembling 
rubber, which will mix with rubber, and 
may be used in liquid form for insulating 
purposes. It is claimed to stand tempera- 
tures of zero, or 350 degrees. 

The Eddy Electric Company’s exhibit con- 
sisted of four electric motors of various 
horse-power and the company’s new auto- 
matic 75 light incandescent dynamo, all in 
operation, one of the 10 horse-power motors 
driving the dynamo which in turn furnished 
lights for several other exhibits. The com- 
pany was represented by Messrs. Arthur D. 
Newton and M. E. Baird. The last named 
gentleman had a little exhibit on his own 
account ; this was a Hart snap-switch, manu- 
factured by the Hart & Hegeman Manufac- 
turing Company, Kansas City. 

H. T. Paiste, of Philadelphia, is another 
of the young men who have pushed to the 
front rank by virtue of the merit of the pro- 
duct offered, and his exhibit, although not 
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among the most extensive, was, without 
doubt, one of the neatest and most attract- 
ive. The name, Paiste, is synonymous in 
the electrical world with snap switches, and 
the switches and switch sockets were there. 
They were of china and of many and varied 
styles of design and decoration to match the 
prevailing tone in the adornment of the 
room in which they may be installed. 


The Sperry Electric Company, of Chicago, 
exhibited arc lights and a general line of 
electrical specialties. Two of the single arc 
lamps of 6.8 amperes were shown alight. 
The Sperry lamp fs provided with hand and 
automatie switches and improvements, per- 
initting of quick and active trimming. On the 
counter was a Sperry automatic regulator, 
which automatically adjusts the dynamo to 
meet the varying requirements upon the 
working circuit of the machine. Charles 
E. Gregory, the general sales agent of this 
company, was in charge, arid also had the 
Standard oil filter. 

The E. S. Greeley & Company, 5 and 7 Dey 
street, New York, represented by Frank A. 
Magee, had, in three glass cases about $2,000 
worth of high grade testing apparatus for 
use of electrical stations, college and experi- 
mental laboratories. Chas. B. Frey, elec- 
trician, from the company’s laboratory in 
Albany, was also in attendance. In the 
cases were galvanometers of various pat- 
terns, shunt boxes, resistance boxes, Wheat- 
stone bridge sets of various patterns, the 
Frey electrical balance or reversible bridge, 
reversing keys, voltmeters and ammeters, 
speed indicators, test batteries, etc. 

Warner’s Electric Gauges.—Mr. C. D. 
Warner, inventor and manufacturer of elec- 
tric gauges, of Ansonia and New Haven, 
Conn., had a very creditable exhibit. The 
Warner electric light gauges, battery and 
pocket gauges comprised this small yet at- 
tractive exhibition. Mr. Warner also 
represented the electric time system of 
the Standard Electric Time Company, 
of New Haven, which has become exten- 
sively adopted in many cities and towns, 
and among the manufacturing interests of 
New England—more especially in factories 
in the neighborhood of Providence. 


The Pettingell-Andrews Company, of Bos- 
ton, had a varied exhibit of electric light 
and electric railway supplies, as well as a 
fine showing of coils of Okonite wires and 
sections of Okonite cables. The K.W. rosette 
specialties of this firm are well known, and 
the several specialties of the Okonite Com- 

any were found in this exhibit. Mr. F. E. 
Pettingell was in charge of the exhibit, with 
Mr. T. G. Swift as attendant. This exhibit 
also embraced samples of the respective pro- 
ducts of the Universal Arc Lamp Company 
and Globe Electric Cordage Company, for 
whom the Pettingell-Andrews Company is 
sole New England agent. 

Weston Electrical Instrument Company.— 
In Weeks’ Hall, one of the most elaborate dis- 
plays, was installed in a large plush-covered 
cabinet in the southwest corner, that of the 
Weston Electrical Instrument Company, of 
Newark, N. J. This exhibit comprised 
about 40 instruments of all varieties for 
measuring electric power of a capacity 
ranging from j5¢500 Of a volt to 6,000 
volts, and in amounts from ;yg}55 of an 
ampere to 3,000 amperes. It isa matter of 
interest that the parts of these delicate in- 
struments are made to gauge and are 
thoroughly interchangeable. epresented 
rh Messrs. Edward A. Colby and W. M. 

ill. 


The Electric Engineering and Supply Com- 
any, of Syracuse, had a very attractive ex- 
hibit of general supplies. Besides key sock- 
ets for any pg and switches, they showed 
automatic clocks for putting out are or in- 
candescent lights left burning in shops at an 
hour previously fixed upon. This firm gets 
out a key socket, the insulating parts of 
which consist entirely of air spaces, and a 
peculiar quality of porcelain, so tough that 
the parts may be riveted toit without break- 
ing the porcelain. The end to which the 
lamp is attached has an air space insulation, 
doing away with the objectionable features 
of the fibre or other insulation. The firm 
had its initials outlined in glow lamps. F. 
H. Leonard, Jr., was in charge. 

Dow Steam Turbine Motor was one of the 
most interesting of the exhibits. This is 
the same device used at the Hotchkiss 
ordnance works, in Providence, in spinning 
up the fly-wheel propelling torpedoes. The 
government requirement that a Be py of 
10,000 revolutions shall be acqui' in one 
minute calls for the storing of 18 horse- 
power, and thisis done by asurprisingly small 
mechanism, asis demonstrated by one shown 
taken apart which was lately in service upon 
U.S. steamer ‘‘ Stiletto.” e steam turbine 
is held to be specially applicable for drivin 
by direct connection special Licheneed 
dynamos. Howard P. Elwell, general agent, 
who was for some time with the Hotchkiss 
Ordnance Company, was in charge. 

The Standard Underground Cable Com- 
pany had a fine display of sample sections 
of underground wires. Only the electric 
lighting branch of the business was repre- 
sented, and, with the exception of a few 


samples of aerial water-proof wire, all lead 
covered, and design for underground 
service. An interesting sample was two 
conductors under one cover, which transmit 
the ‘‘deadly alternating current” through 
2,000,000 feet of mains underground in New 
York for the United States Illuminatin 
Company, the United Electric Light — 
Power Company, the Brush Illuminating 
Company and the Manhattan Electric Light 
Caer: This exhibit was shown and ex- 
plained by J. W. Marsh, vice-president and 
general manager, and T. F. O’Connor. 


Phenix Glass Company, of New York 
and = with large space in the 
gallery, overlooking the large hall, made 
one of the most artistic and brilliant displays 
during the exhibition. Mr. E. H. Peck, 
who so ably represented his company, de- 
serves much credit for the good taste and 
penauens displayed by him in arranging 
he Phenix Company’s exhibit of glass 
shades and globes for electric lamps. There 
were exquisitely colored shades and globes 
in every imaginable shape and design, some 
being etched or richly cut. Colored and 
cut glass stalactites were swung in a man- 
ner to form an arch, the keystone of which 
being a large cut glass globe, 18 inches in 
diameter. It is said that these mammoth 
globes readily sell for $1,200 per dozen. 

Charles Wirt, electrical engineer of the 
Electrical Supply Company, of Chicago, 
represented a wide-awake Western firm, 
which handles a number of electrical 
specialties. He showed the Sunbeam incan- 
descent lamp, Habirshaw rubber-covered 
wires, Wirt standard voltmeter and volt 
indicator, the Bradner adjustable lamp 
hanger, Wirt lightning arrester, double break 
feeder switch, Bassett combination, portable 
and bracket fixture for incandescent lamps, 
ceiling rosette and switch, arclamp insulat- 
ing hanger, copper connectors, insulators 
of porcelain and high insulation brackets. 
This house is sole agent for Hercules trolley 
wire for electric railways, and Shield brand 
of moisture-proof line wire. Mr. F. 8. Terry, 
general manager of the company, was also 
present. 


Jewell Belting Company, represented by 
Manager Charles E. Newton and Mr. C. L. 
Tolles, showed in exhibit belting and leather 
from the rough butt as it comes from the 
tannery to the perfected dynamo belt. The 
exhibit included a 40-inch double belt made 
for the Toledo, O., Electric Street Railway, 
anda sample roll of railroad and dynamo 
oe On the east wall hung a leather 
butt showing the tanning and the quality of 
the leather, and on this was marked off a 
cut for a belt five feet one inch long. The 
true inwardness of this demonstration is to 
refute an impression which has gained cur- 
rency, that it is impossible to get a cut fit to 
put into a belt more than three feet long. A 

hotograph is also exhibited of the largest 
eather belt made, turned out by this firm to 
the order of the Washburn & Moen Manu- 
facturing Company, of Worcester. This belt 
is 40 inches wide and an inch thick. 


The Eureka Tempered Copper Company, of 
North East, Pa., was —— a Messrs. 
A. L. Daniels and N. Bushnell. It makes 
tempered copper journal bearings, electric 
commutator segments, of which it has 1,000 
different patterns, brushes, rolled goods and 
all kinds of copper castings. There were 
shown two cases with accumulators, seg- 
ments and brushes, also a solid soldering 
copper in which the copper point is cast 
upon a steel shank having a corrugated end, 
making a point which will not slip and fall 
from the shank. This company displayed 
a framed certificate of tests of samples at 
the Brooklyn Navy Yard, where two sam- 
ples showed strains per square inch of 84,- 
689 and 84,570 pounds, respectively. Also 
in same exhibition space the “‘ B.& Me Elec- 
tric Equipment Company, of New York, 
made an exhibit of its ceiling rosette spe- 
cialty, looked after by Messrs. Daniels and 
Bushnell. 


Bernstein Electric Manufacturing Com- 
ny, of Boston, represented by Mr. W. C. 
h and Mr. H. B. Cram, had on exhibition 
a full and elaborate line of lamps and 
sockets, together with other supplies be- 
longing to the Bernstein system. Among 
the supplies on exhibition, the series lamps 
attracted much attention and favorable 
comment, owing to the fine workmanship 
noticeable in their construction. Also on 
exhibition was the Bernstein series socket, 
which is neat and simple in form, and has 
several advantageous features over the 
socket previously made by the company. 
This er also exhibited a portable 
potential indicator and current indicator 
adapted for both continuous and alternating 
currents with direct reading from the same 
scale, an instrument for which many advan- 
tages are claimed. Series lamps, ranging 
from 16 to 100 candle-power, were also shown. 
George R. Lean, superintendent of the com- 
pany, was in attendance on the exhibit. 
Standard Electric Supply and Construc- 
tion Company, of , had on exhibition 
samples of varied and attractive electric sup- 
plies for which they are New England 
agents. Included the exhibit were 


83 


switches, sockets, cut-outs and gas attach- 
ments from the factory of the Star Electrix 
Company, of Philadelphia. Double pole 
and other switches manufactured by Mr. 
Warren 8. Hill,of Boston,and Mr. O. 8. Platt, 
of Bridgeport, Conn. In addition to various 
other electrical supplies which the company 
had on exhibition, were samples of the entire 
wire product of the John A. Roebling’s 
Sons’ Company, of Trenton, N. J., and the 
Standard voltmeters and ammeters. Each 
instrument is carefully calibrated and its 
correctness is guaranteed. The Roebling 
exhibit was in the form of a case of wire 
and cables, beginning with an ordinar 

trolley wire and ending with the largest all- 
copper cables ever made. This is 1,260,000 
circular mils in size, and was built for a 
supplementary cable and installed by the 
St. Paul & Minneapolis Electric Railway. 
Mr. Wm. E. Stow had charge of the exhibit. 

Thomson-Houston Electric Company, rep- 
resented by Messrs. Caryl D. Haskins and 
D. F. Potter, exhibited several recording 
watt-meters in operation, as follows : Thom- 
son primary meter, of 1,000 volts, measured 
the energy used in taking account of all loss 
in the lights and transformers ; Thomson’s 
three-wire meter, which registers accurately 
on a lamp of 16 candle-power, any three- 
wire system, alternating or direct current ; 
Thomson’s recording motor meter (three in 
number) for use on direct three-wire sys- 
tems. This is a departure from moc 
motor meters, and, with the exception of 
the Edison chemical meter, is practically 
the only meter of the kind which may be 
used successfully on a three-wire system. 
Several other recording meters were distrib- 
uted through the exhibition hall, one of these 
was in circuit with a Jenney motor and 
another connected witha ‘‘C & C” motor ; 
both performed accurate and reliable work. 
Another meter has been in practical opera- 
tion for some time on the new electric hoist, 
at the station of the Narragansett Electric 
Light Company, and gives thorough satis- 
faction. 

The Gould and Watson Company, of Bos- 
ton, exhibited samples of its entire line of 
molded mica goods, including insulators 
for electric street railway use. The com- 
pany’s new trolley line clip (used without 
solder) was also exhibited. Upon the top 
of the ornamental show board is a section of 
trolley line, with mica insulators of Sprague, 
Thomson-Houston and Gould & Watson 
patterns, all fitted with the firm’s patent clip 
and yoke, which holds the wire firmly with- 
out the use of solder. For this material it 
is claimed that there is no sulphur in its 
composition, no oxidation is possible, it is 
not brittle and is practically unbreakable. 
Line hooks, which screw into pole arms, are 
shown to take the place of rubber hooks, 
also keyless lamp sockets of the same molded 
mica. Washers and bushings are made of 
a different composition of mica, and these 
may be tapped, drilled and bored like hard 
rubber. There was also on exhibit the com- 
pany’s keyless lamp socket, for use in damp 
places—such as tunnels, mines, dye-houses 
and breweries. Messrs. C. Tennant Lee and 
Edward P. Sharp were in charge of the 
above mentioned exhibit. 





At the Hotel. 


The Electric Merchandise Company, 11 
Adams street, Chicago, exhibited their raw 
hide pinions and other street railway special- 
ties in Parlor 1. Mr. A. R. Mason and D. B. 
Dean did the honors. 

Mr. Thos. G. Roebuck, sole selling agent 
of the Insulite Manufacturing Company, 35 
Broadway, New York, had some handsome 
samples of the company’s new socket. The 
Western Electric Company recently placed 
an order for 125,000 of these sockets. 

The Mather Electric Company, the Perkins 
Electric Lamp Company and the Perkins 
Electric Switch Manufacturing Company, 
represented by Messrs. Claflin and Kimball, 
of Boston, occupied the West parlor. A most 
complete and well arranged exhibit of lamps 
and switches attracted much favorable 
notice. 

The American Electrical Works, creators 
of advertising novelties, have surpassed 
themselves. Visitors to their parlor were 
presented with a little box containing four 
chocolate (?) caramels made of wood. The 
caramels, on being opened, fell apart and 
displayed an advertising legend coiled within. 
It was a neat idea and much appreciated. 

The Crocker-Wheeler Electric Motor Com- 
pany, New York, had a % horse-power 
motor in the Rotunda. Mr. Geo. W. La Rue 
took pleasure in explaining to a mixed 
audience the mysteries of carbon brushes, 


patent bearings, etc. A frequent remark 
was, ‘‘ Why, it isn’t running!” But it was 
and at revolutions, too. Dr. 8. 8. 
Wheeler was also present in the interests of 
his company. 


i] 
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The Attendance. 


The largest company of people ever as- 
sembled under the auspices of the National 
Electric Light Association, was that in at- 
tendance at the Thirteenth Convention, held 
in Providence, R. I., last week. Nearly 500 
persons were there. Among others were 
the following : 

LADIES. 


Mrs.. P. H. Alexander, New York. 

Mrs. Geo. L. Austin, Boston. 

Mrs. James I, Ayer, St. Louis. 

Mrs. Cyrus O. Baker, Jr., Newark, N. J. 

Miss Stella J. Barney, New York. 

Miss Retta Burleigh, Camden, N. J. 

Mrs. Stephen E. Barton, Boston. 

Mrs. Henry B. Cram, Boston. 

Miss Clara M. Cuming, Philadelphia. 

Mrs. George Cutter, Chicago. 

Mrs. A. J. De Camp, Philadelphia. 

Miss Featherstone, New York. 

Mrs. M. J. Francisco, Rutland. 

Mrs. H. K. Gilman, Chicago. 

Miss Evelyn Hamell, Philadelphia. 

Mrs. W. R. Kimball, Fort Wayne. 

Mrs. E. F. Peck, Brooklyn. 

Mrs. H. E. Paine, Dixon, Tl. 

Mrs. J. B. Paine, Providence, R. I. 

Miss May Robinson. 

Miss Hebe Robinson. 

Miss Belle Ridlon, Boston. 

Mrs. Frank Ridlon, Boston. 

Mrs. A. O. Shepardson, Waterbury, Conn. 

Mrs. John A. Seely, New York. 

Mrs. Fred H. Whipple, New York. 

Miss Weldon, New York. 

Mrs. Schuyler S. Wheeler, New York. 

Mrs. Elmer Willyoung, Philadelphia. 

Mrs. A. M. Young, Waterbury, Conn. 

Mrs. E. P. Young, Pittsburgh, Pa. 

Miss Young, Pittsburgh, Pa. 

NEW YORK. 

Atkinson, E. P., with C. A. Schieren & Co. 

Ackerman, P. C., manager N. Y. office Am. 
Elec. Works. 

Alexander, P. H., Alexander, Barney & 
Chapin. 

Barney, Gen. C. H., Alexander, Barney & 
Chapin. 

Bell, Dr. Louis, Electrical World. 

Brown, M. W., Eastn. Elec. Sup. & Const.Co. 

Burdick, J. R., H. W. Johns Co. 

Burton, Fred.G., Ansonia Brass & Copper Co. 

Bushnell, Nathan, B. & S. Elec. Equip. Co. 

Caldwell, Edward, Electrical World. 

Colvin, F. R., Electrical Engineer. 

Candee, Capt. W. L., mgr. Int. Okonite Co. 

Cook, E. L., Nubian Iron Enamel Co. 

Coles, 8. L., ELEcrRIcAL REVIEw. 

Coles, Thos. L., Munsie-Coles Subway Co. 

Chalmers, David, Alexdr., Barney & Chapin. 

Cheever, H. Durant, Int. Okonite Co., 

Castle,Wm.W., P. & B. Conduit & Const. Co. 

Corey, R. B., mgr. Elec. Const. & Sup. Co. 

DeLand, Fred., Electrical World. 

Dillont, Col. J. Frank, Electrical World. 

Ditman, M. 

DeRonde, Frank S., Standard Paint Co. 

Ellinger, J. O., John A. Roebling’s Sons’ Co. 

Fineout, W. C., Electrical World. 

Fleming, W. H., The American Exporter. 

Field, C. J., Field Engineering Co. 

Faver, A. T., N.Y. Ins. Wire Co. 

Gennert, E. F., supt. E. P. Gleason Mfg. Co. 

Godfrey, J.W., gen. mgr. N. Y.Ins. Wire Co. 

Gordon, W. H., W. H. Gordon & Co. 

Gray, R. J., Electrical Age. 

Hunt, W. T., Electrical Age. 

Hammer, W. J., electrical expert. 

Hungerford, D.L., manager Wallace & Sons. 

Harlow, Walter C. Joseph Ketchum & Co. 

Inglee, A. H., N. E. Agt. Associated Press. 

Irwin, J. E. 

Johnston, W. J., Hlectrical World. 

Ketchum, Joseph, Joseph Ketchum & Co. 

Knight, F. E., Power-Steam. 

Kelly, J. F., Edison General Electric Co. 

Kuhne, F. J. 

LaRue, Geo. W., Crocker-Wheeler Elect. 
Motor Co. 

Latshaw, Z., National Elect. Mfg. Co. 

Leonard, H. Ward,mgr. Edison Gen. Elec. Co. 

Lufkin, H. L. mgr. C. & C. Elec. Motor Co. 

Lewisohn, L., Lewisohn Bros. 

Larbig, Theo., Holmes, Booth & Haydens. 

Laehy, P. E., East River Electric Light Co. 

MecCoubray, T., Int. Okonite Co. 

Manson, George T., Int. Okonite Co. 
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McQuaide, Jas. P.,treas. Nat.Cond’t Mfg. Co. 

Morrison, W. J., Fort Wayne Electric ©o. 

Mitchell, A. P., Hardware. 

Murray, W. J., National Electrical Mfg. Co. 

Myerson, E., stenographer. 

Magee, Frank A., The E. 8. Greeley & Co. 

Mendels,E.S.,mgr. Universal Arc Lamp Co. 

Martin, T. C., Electrical Engineer. 

Morris, W. D. 

McGraw, J. H., Street Railway Journal. 

Meeker, Geo. H., N. Y. Insulated Wire Co. 

O’Conner, T. F., Stand. Underg’d Cable Co. 

Outcault, R. F., Hlectrical World. 

Paine, C. M. G., Western Electrician. 

Platt, Willard H., mgr. Greene, Tweed & Co. 

Pope, Ralph W., Electric Power. 

Phelps, G. M., Electrical Engineer. 

Pierrez, J. C., Goodrich Hard Rubber Co. 

Price, Chas. W., editor ELEcTRICAL REVIEW. 

Peck, E. H., Phoenix Glass Co. 

Perot, E. S., National Conduit Mfg. Co. 

Patrick, Fred. M., H. W. Johns Mfg. Co. 

Place, Chas. A., N. Y. Insurance Wire Co. 

Prescott, Geo. B., Jr., ‘‘ Kerite.” 

Ryan, R. W., official stenographer. 

Richards, H. T., ELEctricaAL Review. 

Richardson, B. J. 

Roebuck, Thomas G., Insulite Mfg. Co. 

Rosenstamm, L., Lewisohn Bros. 

Rosenstamm, 8., with Lewisohn Bros. 

Sanford, C. E., manager National Electric 
Protector Co. 

Schieren, Jr., C. A., C. A. Schieren & Co. 

Seely, Jno. A., mgr. Complete El. Const. Co. 

Stump, C. E., Street Railway Journal. 

Swetland, H. M., Power-Steam. 

Shippy, H. L., Jno. A. Roebling’s Sons’ Co. 

Shainwald, Ralph L., prest. Stand. Paint Co. 

Sullivan, M. C., Hlectrical Engineer. 

Smith, F. H. 

Sellers, W. G., N. Y. Safety Ins. Wire Co. 

Sprague, Frank J. 

Schwal, Abe, Jas. Schwal & Co. 

Taltavall, T. R., Hlectrical Age. 

Taltavall, J. B., Hlectrical Age. 

Temple, W. H., Western Electrician. 

Truex, C. R., Walker Electric Co. 

Taylor, 8. F., Patterson, Gottfried & Hunter. 

Van Nuis, C. 8., manufacturer of switches. 

Vaughan, D. W. 

Weinberg, Wm. J., stenographer. 

Wetzler, Jos., Hlectrical Engineer. 

Western, Benj. R., Mfrs. Adv. Bureau. 

Whipple, Fred H., Whipple’s Reports. 

Walker, G. W., prest. Walker Electric Co. 

Wetmore, Jean A. 

Wood, E. E., Electrical Industries. 

Walsh, Louis, Crosby Electric Co. 

Wheeler, Schuyler 8., Crocker- Wheeler Elec- 
tric Motor Co. 

Wiley, G. L., Standard Undergr’d Cable Co. 

Wilkins, F. H., Western Electric Co. 


BOSTON, MASS, 


Amory, Robert, prest. Economic El. Mfg.Co. 

Anderson, J. M., A. & J. M. Anderson. 

Andrews, D. A., Jr., Pettingell-Andrews Co. 

Austin, Geo. L., Practical Electricity. 

Allen, C. C. 

Adams, Geo. W. 

Barton, Stephen E., 
Mutual Insurance Co. 

Brophy, Wm., Chief Inspector Electrical 
Mutual Insurance Co. 

Burnham, Wm., treas. Elec. Gas Light. Co. 

Barker, W. I., ELectricaL REvIEw. 

Burnham, Col. L. W., president Electric 
Gas Lighting Co. 

Bibber, C. E., Holtzer-Cabot Electric Co. 

Barker, F. E., Mass. com. of Gas and Elec- 
tric Lighting Co. 

Boyden, W. L., H. E. Swift, Mfg. Co. 

Burleigh, Chas. B., T.-H. Electric Co. 

Barker, F. E. 

Blodgett, A. D., Blodgett Bros. 

Cabot,Geo. E., treas. Holtzer-Cabot Elec. Co. 

Conant, H. J., man. Evans Friction Cone Co. 

Cram, Henry, treas. Bernstein Electric Co. 

Clark, A. T., treas. Am. Circular Loom Co. 

Crane, F. H., Emerson Power Scale Co. 

Chase, H. W. 

Chase, Walter G., treas. Mason Regulator Co. 

Cartwright, David J. 

Cabot, E. E., Holtzer-Cabot Electric Co. 

Crawford, F. A., Jarvis Engineering Co. 

Crosby, O. T., Thomson-Houston Elec. Co. 

Cobb, F. L. 

Clafin, A. D., Clafin & Kimball. 

Cutler, H. H., Walworth Manufacturing Co. 


president Electric 


Cofeen, Levi, Pettingell-Andrews Co. 

Davis, Albert E., Hlectric Power, 

Douglass, S, A., Edison General Elec. Co. 

Donohoe, Francis E., Sawyer-Man Elec. Co. 

Edgar,C.L.,gen’l man. Edison Elec.IIl’g Co. 

Eustus, Herbert H., president Eastern Elec- 
tric Cable Co. 

Everts, Major D.T. asst. mgr. Simplex E}.Co. 

Ferguson, W. B., N. E. agent Rae Electric 
Railway System. 

Fowler, Chas. K., Boston Commercial Bulletin. 

Field, A. 8. 

Floyd, E. D., Thomson-Houston Elec. Co. 

Field, A. B., Thomson-Houston Electric Co. 

Gilley, Frank M., associate editor Hlectrical 
Enterprise. 

Griggs, A. B. 

Gilbert, F. A., prest. B. Electric Light Co. 

Haskins, Caryl D., supt. Meter Dept. T.-H. 
Electric Co. 

Herrick, Chas. H., manager Wright Electric 
Eng. Co. 

Holtzer, C. W., Holtzer-Cabot Elec. Co. 

Hill, Warren S8., electrical specialties. 

Hamblett, A. H., Chas. A. Schieren & Co. 

Haley, C. S., Thomson-Houston Elec. Co. 

Hodges, Percy, Thomson-Houston Elec. Co. 

Key, W. 8., Modern Light and Heat. 

Lynch, John G., Electrical Enterprise. 

Lee, C. Fremont, the Gould & Watson Co. 

Lockwood, Thos. D.,Am. Bell Telephone Co. 

Mansfield, G. W., Railway Dept. Thomson- 
Houston Electric Co. 

Mason, A. F., gen’l man. Simplex Elec. Co. 

Mason, Jas. H., sec. Simplex Electrical Co. 

Mullen, W. P., V. P. Shultz Belting Co. 

Martin, Frank A. , Boston Commercial Bulletin. 

Marks, F. H., West End Street Railway. 

Monks, F. H., gen. man. West End Ry. 

Magee, Jas. R., Thomson-Houston Elec. Co. 

Minor, Alfred W., Union Glass Company. 

Pilicy, W. J., Whipple’s Reports. 

Paine, Sidney B., Edison Gen’l Elec. Co. 

Preston, Jarvis F., Gould & Watson Co. 

Potter, D. F., Thomson-Houston E. L. & 
Power Co. 

Pettingell, F. E., president Pettingell-An- 
drews Co. 

Pearson, F. S., elec. eng. W. End Street Ry. 

Ridlon, Frank, Wright Electric Eng. Co. 

Ross, R. F., Modern Light and Heat. 

Roberts, G. W. 

Razee, L. E., Blodgett Bros. 

Radclyffe, Herbert. 

Stow, W. E., Standard Electric Supply Co. 

Stillman, G. G. 

Smith, F. H., Thomson-Houston Motor Co. 

Sharp, E. P., The Gould & Watson Co. 

Swift, H. E., H. E. Swift Mfg. Co. 

Spaulding, H. C., Thomson-Van Depoele 
El. Mfg. Co. 

Smith, N. Otis, treas. Eastern Elec. Supply 
& Const. Co. 

Talcott, A. F., Simplex Electrical Co. 

Trainer, Harry M., Chas. M. Trainer & Co. 

Wheeler, Howard, Thomson-Houston El.Co. 

Willard, Cyrus Field, Boston Globe. 

Wallis, Louis R., N. E. agent Buckeye 
Electric Co. 

Wyman, Ferdinand A., Bridgewater Elec- 
tric Light Co. 

White, R. T. 

Warner William D. 

Wing, L. J., Thomson-Houston Elec. Co. 

CHICAGO, 

Brown, C. A., manager Western Elec. Co. 

Cutter, Geo., electrical specialties. 

Cooke, W. J., vice-pres. McGuire Mfg. Co. 

Clark, E. L., secy. Ill. Elec. Material Co. 

Collins, W. F., Electrical Engineer. 

Cavell, E. V., Street Railway Gazette. 

Dean, D. B., Electric Merchandise Co. 

Gregory, C. E., manager Sperry Elec. Co. 

Gilman, Lieut. H. K., manager Gt. Western 
Elect. Supply Co. 

Knapp, Myron A., mgr. Knapp Elec. Works. 

Kreidler, W. A., Western Electrician. 

Kenfield, F. L., Street Railway Review. 

Lucas, H. P., manager Great Western 
Electric Supply Co. 

Mason, W. R., general manager Electric 
Merchandise Co. 

O’Hara, J. B., Western Electrician. 

Powers, E. L., mgr. Hlectrical Industries. 

Ryan, J. C., Gleason & Bailey Mfg. Co. 

Shay, Col. J. H., Chas. Munson Belting Co. 

Terry, F. 8., mgr. The Elect. Supply Co. 

Wirt, Chas., electrician The Elec. Supply Co. 

Young, John, Western Electric Co. 
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ALBANY, N. Y. 
Frey, Chas. P., chief electrician Greeley 
Laboratory. 
ANSONIA, CONN. 
Wallace, J. B., The Electrical Supply Co. 
ALTOONA, PA. 

Greene, Edgar B., supt. Edison El. Ilg: Co. 
Markland, W. H., Telegraph Dept. P. R. R. 
ASBURY PARK, N. J. 

Lane, Geo. M., pres. Elect. Lt. & Pow. Co. 
ATLANTIC CITY, N. J. 

Harrington, W. E. 
BRIDGEPORT, CONN. 
Bryant, W. C., manager Bryant Elect. Co. 
Bullard, R. H. 
English, J. C., secy. B. Electric Light ‘Co. 
Libby, C. L. 
Orford, J. M., pres. Union Elect. Mfg. Co. 
Platt, O. 8., New England Switch.- 
Stanley, H. D., Bridgeport Brass Co. 
BROOKLYN, N. Y. 
Ferguson, Jas., supt. Municip. Elect. L. Co. 
Peck, E. F., gen. supt. Citizens’ Elec. Ill. Co. 
Rich, A. F., manager Hunt Engineering Co. 
BUFFALO, N. Y. 
Abell, C. Lee, manager Thomson-Houston 
Electric Light Co. 
Huntley, C. K., sec. Buffalo Elect. L. & P.Co. 
BRISTOL, CONN. 
Minott, Fred. 8. 
Spooner, W. H. 
CAMDEN, N. J. 
Armstrong, E. A., pres. C. Light’g & Ht. Co. 
Burleigh, J.J., gen. man. C. Light.& Ht. Co. 
Robinson, Heber C., supt. C.Lt. & Htg. Co. 
CHELSEA, MASS. 
Lee, R. E. 
CLEVELAND, 0. 
Crouse, T. B., V. P. Standard Carbon Co. 
Hayes, Webb C., treas. National Carbon Co. 
Rodman, C. L., manager Globe Carbon Co. 
DANBURY, CONN. 
Wightman, E. T., supt. D. & B. Electric 
and Gas Light Co. 
DENVER, COL. 
Bradner, W. P., The Bradner Adjustable 
Hanger Co. 
Law, M. D. 
Rollins, E.W., prest. D. Consol. Elec. Lt.Co. 
DETROIT. 
Benton, C. A., man. Rae Elec. R’y System. 
DIXON, ILL. 
Paine, Dr. H. E. 
EAST ORANGE, N. J. 
Burnett, H. W. 
EAU CLAIRE, WIS. 
Shaw, Geo. B., gen. mgr. Nat. Elec. Mfg.Co. 
FITCHBURG, MASS. 
Coggeshall, H. F., treas. Fitchburg Gas and 
Electric Co. 
Kimball, A. H. 
FORT WAYNE, IND. 
Bradley, Charles 8S. 
Kimball, W. R., Fort Wayne Electric Co. 
FREMONT, 0. 
Urquhart, D. F., Thomson Houston Carb.Co. 
GLOUCESTER, MASS. 
Faver, L. B., elect. Thermal Electric Co. 
Norris, E. L., Gloucester Electric Co. 
HALIFAX. 
Royer, C. L. 
HARTFORD, CONN. 
Buhert, J. F., supt. const. Mather Elec. Co. 
Davis, E.W., Perkins Elec. Switch Mfg. Co. 
Gates, J. J., Perkins Electric Lamp Co. 
Hatch, E. B. secretary Johns-Pratt Co. 
Jewell, Chas. A. 
Newton, C. E., manager Jewell Belting Co. 
Perkins, C. G., Perkins Electric Lamp Co. 
Tolles, C. L., Jewell Belting Co. 
Wilson, F. B. 
HOLYOKE, MASS. 
Winchester, R. C., Holyoke Water Pow. Co. 
HOPE VALLEY, R. I. 
Nichols, Willis L. 
Rogers, Walter. 
INDIANAPOLIS, IND. 

Baugher, F. W., Chas. Munson Belting Co. 
Jenney, C. D., mgr. Jenney Elec. Motor Co. 
KANSAS CITY, MO. 

Weeks, Edwin R., mgr. K. C. Elec. Lt. Co. 
LYNN, MASS. 

Bates, F. C., Thomson-Houston Elect. Co. 
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Bubier, E.T., prop. Bubier Pub. & Mfg. Co. 
Draper, Paul A., T.-H. Electric Co. 
Lewis, W. B., Thomson Welding Co. 
Thomson, Prof. Elihu. 
LONDON, ENGLAND, 
Elieson, C. P., electrical expert. 
MANCHESTER, CONN. 
Anthony, Prof. Wm. A., pres. Am. Inst. 
Elect. Engineers. 
Waring, John, elect. Perkins Elec. Lamp Co. 
MANCHESTER, N. H. 
Elliott, Alonzo, prest. M. Electric Lt. Co. 
MERIDEN, CONN. 
Wilcox, Louis E., mgr L. E. Wilcox & Co. 
MINNEAPOLIS, MINN. 
Robertson, A. M., general manager Minn, 
Brush Electric Co. 
MONCTON, NEW BRUNSWICK. 
Dion, A. A., Intercolonial Ry. of Canada. 
MONTPELIER, VT. 
Blackburn, E. D., Standard Light and 
Power Mfg. Co. 
MONTREAL, CANADA. 
Corriveau, Albert J., prest.Can.E.C.& 8.Co. 
NEWARK, N. J. 
Baker, Jr., Cyrus O., Baker & Co. 
Colby, Edward A., Weston Elec. Inst. Co. 
Garver, M. M. 
McIntire, C. H., C. McIntire & Co. 
Weston, Edward, Weston Elec. Inst. Co. 
NEW BRITAIN, CONN. 
Brady, T. H., manufacturer mast arms. 
Whitney, L. C., New Britain Elec. Lt. Co. 
NEW BRUNSWICK, N. J. 
Wisner, Frank P.,Consolidated Fruit Jar Co. 
NEW HAVEN, CONN. 
Denison, Julian F., Audubon Electrical 
Machine Works. 
Fowler, J. B. 
Warner, C. D., manager Electric Time Co. 
NORTH ATTLEBORO, MASS. 
Dillon, L. W., president Steam & Elec. Co. 
Daggett, H. M., Jr., treas. Steam & Elec. Co. 
NORTH EAST, PA. 
Daniels, A. L., Eureka Temp. Copper Co. 
NEWTON, MASS. 
Hlolmes, Wells E., N. & W. Elec. Light Co. 
OTTAWA, CANADA. 
Ahern, T., Ahern & Soper. 
PHILADELPHIA. 
Cleverly, H. A., Cleverly Electrical Works. 
Cope, T. J., Cope Electric Pilot Line Co. 
De Camp,A.J., gen’] man. Phila. Elec. Lt.Co. 
Hanks, Wilbur F.. Electrical World. 
Moore, Alfred F., manf. insulated wires. 
Marshall, Norman, man. Star Electrix Co. 
Paiste, H. T., manufacturer of switches. 
Roberts, H. C., Vallee Bros. & Co. 
Smith, T. Carpenter, man. Keystone E. L. 
& Power Co. 
Willyoung, E.A., elect. Jas. W. Queen & Co. 
Wilkins, A. Ward, Partrick & Carter Co. 
PITTSBURGH, PA. 
Marsh, J. W. gen.man. Stand. Und. Cab. Co. 
Young, E. P., Sewickley Electric Co. 
PLYMOUTH, MASS. 
Edes, E. L. 
PORSTMOUTH, N. H. 
Flanagan, T. F. 
PROVIDENCE, R. I. 
Arnold, Olney, sec. American Screw Co. 
Bailey, Chas. E., prest. Alarm Box Control- 
ler Co. 
Buck, G. M., A. W. Harris Oil Co. 
Barney, J. W., Providence Journal. 
Cahart, E. M., manf. electrical specialties. 
Chafee, Z., sec. Brown & Sharpe Mfg. Co. 
Elwell, Howard P. 
Fenner, H. N., treas. New England Butt. Co. 
Frost, Walter B., Manufacturing Jeweler. 
Henthorn, John T., Remington & Henthorn. 
Harris, A. Walter, A. W. Harris Oil Co. 
Hughes, Edward C. 
Lawton, J. F. P., sec. Gorham Mfg. Co. 
Lougee, Fred. G., Narragansett. Elec. Lt. Co. 
Mason, Earl Philip, vice-prest. R. 1. Loco- 
motive Works. 
McKee, W. H. 
Phillips, E. F., prest. Am. Elec. Works. 
Perry, Marsden J., man. Narragansett Elec- 
tric Light Co. 
Poole, W. H. 
Paine, J. B. 
Remington,Geo.H., Remington & Henthorn. 
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Sims, Gardiner C., Arm. & Sims Eng, Co. 
Sawyer, W. H., sec. Am. Electrical Works. 
-- ROCHESTER, N. Y. 
Kaelber, J. Geo , Western Electric Co. 
RUTLAND, VT. 
Francisco, M..J., mgr. Rutland E). L. Co. 
Francisco, Master Don. 
SAN FRANCISCO. 
Robinson, Leo 8. 
8T. LOUIS, MO. 
Ayer, Jas. I., general manager Municipal 
E. L. & Power Co. 
Love, W. 8., Pond Engineering Co. 
Russell, D. R., Parker-Russell M. & M. Co. 
Shultz, J. A. J., pres. Shultz Belting Co. 
Parker, Geo. W., Parker-Russell Co. 
SPRINGFIELD, ILL. 
Ide, A. L., A. L. Ide & Son. 
SYRACUSE, N. Y. 
Clisdell, Percy Alfred, Elec. Eng. & Sup. Co. 
Hines, Jesse L., Elect. Eng. & Supply Co. 
Leonard, F. H., Jr., mgr. El. Eng. & Sup. Co. 
Seymour, A. P., Pass & Seymour. 
TOLEDO, OHIO. 
Faben, Chas. R., manager W. Elect. Light 
& Power Co. 
TORONTO, CANADA. 
Nicholls, Frederic, manager T. Inc. Electric 
Light Co. 
Thornberry, Hy. 8. 
TRENTON, N. J. 
Murray, C. E. 
Perrine, F. A. C., 
Roebling’s Sons’ Co. 
Reed, T. S., Crescent Ins. Wire & Cable Co. 
UTICA, N. Y. 
Brayton, M. J., treas. U. Elect. Light Co. 
WARREN, OHIO. 
Packard, W. D., mgr. Packard Elect. Co. 


WASHINGTON, D, C. 
Foote, Allan R., agent Census Bureau. 
Lynch, Hon. John, pres. Wash. Electric 
Conduit Co. 
Maynard, Geo. C., ELectricaL REvIEw. 
Royce, Fred W., Royce & Marean. 
Watkins, Prof. J. Elfreth, Smithsort. Inst. 
WATERBURY, CONN. 
Mills, A. H., Steele & Johnson Mfg. Co. 
Shepardson, A. O. 
White, Leroy S., Electric Appliance Co. 
Young, A. M. 
WILLIAMSPORT, PA. 
Hess, G., gen. mgr. Edison Elect. Illg. Co. 
WILMINGTON, DEL. 
Tyson, F. C., Kartavert Mfg Co, 
Van Trump, C. Reginald, W. City Elec. Co. 
WINDSOR, CONN. 

Baird, M. E., Eddy Electric Mfg. Co. 
Newton, A. D., mgr. Eddy Elect. Mfg. Co. 
WOONSOCKET, R. I. 

Lincoln, L. C., Elect. Machine & Power Co. 
WORCESTER, MASS. 

Coughlin, W. H. 

Fairbanks, H. H. 

Vialle, W. H., Washburn & Moen Mfg. Co. 


electrician John A. 





Electrical Safeguards. 


In the account of the robbery a short time 
ago of William Simpson’s Rark row 
pawnshop by Patrick Forristell, a former 
employé, and a companion, it was said that 
Forristell headed off the burglar alarm when 
it sounded by sending the signal that the 
shop had been opened for business and not 
for burglary. As this signal consisted of 
three taps on the sounder, it seemed a very 
easy thing for any burglars to do when an 
alarm showed that they were burgling. 
Now, while if Forristell had not given this 
signal, a man from the Electric Protective 
Company, with whose down-town office the 
pawnshop is connected, would have been 
around in short order to see what was the 
matter, he might have given it half an hour 
before, and it wouldn’t have kept the man 
from coming. For that would have been so 
long before the regular opening time that, 


according to the rules of the company, any 


sounding of the burglar alarm must be inves- 
tigated. This Forristell knew, and that is 
why he made his raid on the premises of his 
former employer shortly before the opening 
hour. Some establishments leave instruc- 


tions with the burglar alarm company to 


investigate any alarm between the hours of 
closing and opening, even if it occurs but a 
minute after or before. These concerns 
close and open to the minute, and if the em- 
ployé whose duty it is to open the premises 
in the morning arrives before the time, he 
has to wait until the hour strikes. The keys 
of some shops are left at the office of the 
burglar alarm company, so that any disturb- 
ance on the premises is obviously due to an 
outsider, and is investigated accordingly. 
The custodian of the keys must necessarily 
be personally known to the burglar alarm 
people, and if he or any other employé is 
discharged, notification of the fact must be 
sent to them. Mr. Simpson is said not to 
have done this in the case of Forristell, so 
that if the company’s private policeman had 
gone to the pawnshop when the alarm went 
off he would have thought nothing wrong 
on finding Forristell there. 

The provision to have any alarm investi- 
gated between the hours of closing and 
opening must have its drawbacks when the 
premises are entered in the interval even by 
a person having the right to an entrance at 
all hours. The confidential clerk or partner 
who returns in the evening to get a letter he 
had locked up in place of posting, or on 
some similar errand, finds himself in a few 
minutes under the surveillance of a witness 
who acts as if he had no business there. 
When the watchman, as is often the case, 
has instructions to remain on the premises 
until the clerk or partner who caused the 
alarm to sound has departed, the latter 
doubtless feels that his visit is considered to 
be a preliminary of a trip to Canada. 

The present perfect system, says the New 
York Sun, with its private police and elab- 
orate provisions to render it effective, is 
naturally a vastly more complicated institu- 
tion than the original burglar alarms from 
which it was evolved. One of the earliest of 
these, which made its appearance not long 
before the civil war, consisted of an ordinary 
electric bell circuit, so arranged that an at- 
tempt to enter by door or window connected 
the battery and rang the alarm. This device 
served its purpose and effectually protected 
the property furnished with it from burglars 
until the latter learned that by cutting the 
wire at the proper point the entire apparatus 
could be rendered useless. The burglars’ 
simple mode of neutralizing the alarm was 
offset by keeping up a constant current, so 
that the cutting of the wire, as well as an 
attempt to enter the protected premises, 
would give an alarm. It took the burglars 
some time to discover that by connecting a 
wire across, or short circuiting the protected 


premises, the alarm could be prevented from 
operating, and their enterprise only resulted 
in the placing of a resistance coil within the 
premises, traversed by # constant current, 
and connected with a galvanometer indi- 
cator at the central station, whereby any 
tampering with the wires would alter their 
electrical condition and actuate the alarm. 
There was no burgling done on premises 
thus protected for a long time after this, but 
the burglars finally learned that it was pos- 
sible to measure electrically the standard 
resistance of the current from an outside 
point and to substitute a false equivalent, so 
that they could effect an entrance into the 
protected premises without giving an alarm 
at the office of the protecting company. By 
applying this knowledge, and in other ways, 
the electric experts among the burglars con- 
tinued to render the contrivances to baffle 
their burglaring of the nature of a back 
number. . 

Now, however, the perfected system is 
supplied with a device by which the standard 
of electrical resistance inside the vault, safe 
or other protected property, may be at once 
changed at will by the operator at the central 
station. This device is considered to be 

uivalent to baving a living watchman and 
telegraph operator inside the vault or safe. 
Whenever an electric inquiry is signalled to 
the safe sentinel, a response, which cannot 
come from any other point than the one pro- 
tected, and casnot be counterfeited, is tele- 
graphed back at once. A failure to receive 
such a response would lead to immediate 
investigation, as this sentinel never sleeps on 
past, and something must be the matter if he 
does not repeat the countersign. By this 
device the burglar is at present completel 
baffled, and there seems to be no way of his 
circumventing it. 

Jewelry shops and similar establishments 
poy 50 cents a day for electric protection. 

nks pay $1, as in their case the protection, 
while, perhaps, no more effective, is on a 
more elaborate and more expensive scale. 
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GENERAL NOTES OF THE CONVEN- 
TION. 


Secretary A. R. Foote was ubiquitous. 


Mr. Louis Stieringer cast a critical eye 
over everything. 


C. 0. Baker, Jr., Newark, N. J., talked 
platinum with his usual ease and suavity. 


Mr. Frank Ridlon, of Boston, appeared in 
his favorite disguise of Father McGlynn. 


Mr. C. S. Bradley, of the Fort Wayne 
Electric Company, seemed glad to be there. 


Ex-Senator F. Washington Royce, of 
Washington, was wise, witty and willing, 
by turns. 


Mr. H. H. Eustis, of the Eastern Electric 
Cable Company, Boston, came late but made 
up for lost time. 


Landiord Humphreys was more than 
pleased. He is dead in love with electrical 
men. The affection is mutual. 

Mr. J.R Burdick camein the interests of 
the H. W. Johns Manufacturing Company, 
87 Maiden Lane, New York. 

Mr. Charles R. Huntley, of Buffalo, 
roamed about and paid his respects to every- 
body in his courtly and graceful way. 

Mr. H. D. Stanley, of the Bridgeport 
Brass Company, was on deck as cheerful 
and persuasive and convincing as ever. 

Mr. Webb Hayes, of the National Carbon 
Company, Cleveland, Ohio, renewed old ac- 
quaintances and made many new friends. 

Mr. Russell, of the Parker-Russell Mining 
and Manufacturing Company, St. Louis, 
was present and shook hands with everybody. 

The Asbury Park, N. J., Electric Light 
and Power Company, was represented by 
Mr. Geo. M. Lane, secretary and superinten- 
dent. 

The Munsie-Coles Subway Company, 116 
West Twenty-third street, New York, was 
well represented by the president, Mr. Thos. 
L. Coles, Jr. 

Cleverly, the Philadelphia electrical sup- 
ply man, presented his many friends with 
handsome glass paper weight calendars and 
interesting printed matter. 

Mr. F.G. Burton, of the Ansonia Brass 
and Copper Company, presented his friends 
with samples of A B C wire and copies of a 
handsome steel engraved souvenir. 

The Consolidated Fruit Jar Company, 49 
Warren street, New York, makers ef fuse 
wire and electrical specialties, was ably rep- 
resented by Mr. Frank P. Wisner. 

The Interests of The Johns-Pratt Company, 
Hartford, Conn., were in the hands of Mr. 
E. B. Hatch, who got rid of a large number 
of unique paper weights made of vulcabeston. 

Mr. Stephen E. Barton and Capt. Wm. 
Brophy, of the Electric Mutual Insurance 
Company, Boston, shed the effulgence of 
their countenances upon the assembled mul- 
titude. 

The Thomson-Van Depoele Electric Min- 
ing Company, made no exhibit, but Mr. 
Hollon C. Spaulding was present and‘did the 
honors for his company in his usual graceful 
manner. 

Mr, J. C, Ryan. representing the Gleason 
and Bailey Manufacturing Company,Chicago, 
was piloted about by Mr. E. F. Gennert. 
superintendent of the E. P. Gleason Manu- 
facturing Company, New York. 

Mr. Albert J. Corriveau, president and 
manager of the Canadian Electrical Con- 
struction, Manufacturing and Supply Com- 
pany, of Montreal, was present, representing 
his company, which is the first large elec- 
trical supply house established in Canada. 

Mr. Joseph Ketchum, of Joseph Ketchum 
& Company, 46 and 48 Lexington avenue, 
Brooklyn, represented his company, who 
manufacture the well-known brands of 
D D insulating paint, eompound and tape. 

The “Electrical Review’’ occupied the 
elegant East parlor. Last week’s issue was 
on hand at Providence and ready for dis- 
tribution at 4.30 a. m. Tuesday. Messrs. 
Chas. W. Price, Stephen L. Coles, H. T. 
Richards, Geo. C. Maynard and W. I. 
Barker, represented the Review. 
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PERSONAL. 


Mr. Wm. S. Hine, who has been con- 
nected with the Westinghouse interests for 
some years, succeeds his brother, Mr. Henry 
Hine, as general eastern district agent of 
the Westinghouse Electric & Manufacturing 
Company. Mr. Hine is a fullfledged suc- 
cess and we congratulate him and the 
company. 

Charles Francis Adams is recreating down 
in Cuba. He will be back by the end of 
March, when it is intimated that he will 
become conspicuously identified with the re- 
organized Westinghouse Electric Company. 
He and Mr. Westinghouse are personal friends 
of many years standing and Mr. Adams 
will be able to bring to Mr. Westinghouse 
a new England investing support of great 
consequence.—Journal of Finance. 


———.— 





A New Flexible Conduit. 


It has not been many years since the first 
conception of a regular system of conduit or 
tubes for the insertion of electric conductors, 
used in conveying currents in buildings, was 
successfully carried out, though the insertion 
of wires in unused gas piping had long been 
established, both in this country and in Eng- 
land. The idea was eagerly seized upon 
by architects and electrical engineers, and 
very few buildings of any importance have 
been erected of late years without a regular 
system of interior conduit. 

The first conduits were made of paper, 
wound spirally, and soaked in an insulating 
compound. This seemed to answer the pur- 
pose remarkably well. Lately, however, 
there has been-a demand for a better 
conduit. 

The much desired qualities in a perfect 
conduit are flexibility, insulating properties, 
and tendency to resist fire. Flexibility is a 
matter of the utmost importance, bearing 
directly on the cost of installation. Flexi- 
bility also allows the installation of a conduit 
in old buildings, without cutting the walls 
for the whole surface; merely cutting the 
mop board on the floor, and being able to 
‘* fish” the conduit over the whole building 
if necessary. The best insulator in* use is 
glass, and if a conduit can be made of glass, 
and still be water-proof and flexible, the 
desired end is obtained; besides, nothing 
will withstand external or internal heat, 
caused by short circuits, as well as glass. 
The perfect conduit, therefore, must be a 
flexible glass conduit, and this is just what 
has been invented by Mr. Alex. P. Wright, 
of Boston. 

After much study, and a multitude of ex- 
periments, Mr. Wright has produced a 
flexible glass tube, perfectly water-proof 
and practically fire-proof. The flexible glass 
tube conduit is enclosed in a particularly 
strong woven jacket, giving it high tensile 
strength and strong abrasion resistance. 
The whole conduit is then soaked in an 
insulating material, making it thoroughly 
water-proof. The system of connections is 
the most simple that could be devised, and 
the cost for a large building for this item 
will be quite small. On page 11 we give a 
cut of the article in a finished state. 

The American Circular Loom Company, 
620 Atlantic avenue, Boston, have under- 
taken the manufacture of this new conduit. 





The Board of Trustees, of Whitehall, at a 
special meeting, voted an extension of time 
to the Electric Construction Company, for 
putting in the electric light plant,to April 
10th. 


Messrs. Girard & Larierere, electricians of 
Three Rivers, are putting the electric light 
in the Federal government buildings, post- 
office, custom house, inland revenue office, 
harbor commissioner’s office, etc. 


Articles of Association of the Dunkirk 
and Fredonia Rapid Transit Company have 
been filed with the Secretary of State. The 
company is formed to construct a street sur- 
face railway about nine miles in length, to 
be operated by electricity, compressed air or 
other power ; capital, $90,000. 


ELECTRICAL REVIEW 


Brown & Sharpe’s Universal Grinding 
Machine, 

Universal grinding machines have mate- 
rially modified machine shop practice by 
demonstrating that cylindrical or conical 
surfaces, can, in most instances, be more 
economically finished and more rapidly and 
exactly sized by grinding than by any other 
method. Our illustrations on page 25 show 
the latest production in this line by the 
Brown & Sharpe Manufacturing Company, 
of Providence, R. I. 

This machine is suitable for both straight 
and taper, internal and external, grinding, 
and is used in making tools and gauges and 
manufacturing small parts of machines. 
All straight bearings are scraped to surface 
plates, and all cylindrical bearings are fitted 
by grinding. The wearing surfaces are 
carefully protected from emery dust, and 
the ways of the bed and wheel stand are 
always covered. The feed gearing is com- 
pletely enclosed, and dust caps protect the 
spindle bearings of the head and foot stock 
and wheel stand. All oil holes are provided 
with plugs and screws. The ways of the 
bed are self-oiling. All screws, bolts and 
nuts requiring frequent adjustment are 
hardened. 

The overhead works consist of three shafts 
with two drums, tight and loose pulleys, 
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One of the special features of all of the 
large types of dynamo of Mr. Bain’s design, 
is that each and every coi] on the armature 
is precisely of equal length, and each coil 
has an insulated and positive driver, firmly 
attached to the core, and on the large 
machines there is an air space entirely 
around each wire on the armature. The 


dynamo is substantially built, and has heavy 
The field coils are 


wrought iron cores. 





SwiveL PoLe PULLEY. 


wound on spools and slipped over the core, 
the commutator is ample and made of pure 
copper, self-oiling bearings, and excellent 
mechanical design. The Bain Electric Man- 
ufacturing Company furnish dynamos up to 
400,000 watts, or 500 horse-power in size. 
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Wenstrom Consolidated Dynamo and 
Motor Company. 

We present on page 26 an illustration of the 
new factory recently completed by this 
company. 

The building is 100 feet front by 260 feet 
deep, two stories high in front and four in 
the rear. The factory is situated at Calver- 
ton Heights,. where there is one of the finest 
water powers in the State. The company 
purchased this entire property, consisting of 
nearly 100 acres, with the view of erecting a 
series of factories similar to the first, 
as the business demanded. Mr. H. F. 
Parshall, who is well-known as an ex- 
pert electrician, has complete charge of 
the electric work connected with the 
Wenstrom Company. He has fitted up 
the factory with high class tools, which 
will enable him to turn out with great 
rapidity the finest line of apparatus in 
the country, 

A large number of Wenstrom dyna- 
mos had been manufactured and put in oper- 
ation in this country by the Wenstrom 
Company before its re-organization, and it 
is interesting to note that all of these have 
been entirely satisfactory, although manu- 
factured under the original designs without 
any of the most modern improvements in 
mechanical details which are commonly used 





View or IMPROVED ARMATURE OF WENSTROM ELECTRIC Moror. 


eight inches diameter for three-inch belt, 
and hangers with self-oiling and adjustable 
boxes. The shafts are arranged for any 
speed from 2,000 to 3,400 for emery wheel, 
and for six speeds between 93 and 640 for the 
work. The countershaft should run about 
280 turns per minute. Total weight, boxed 
ready for shipment, about 2,600 pounds, 
The floor space is 36 inches by 691g inches. 


——_ oo —___—_- 
The Bain Dynamo. 


The illustration on page 11 represents a 
large dynamo recently built by Foree Bain, 
Chicago. Its capacity is 160,000 watts at 
500 volts D. P. It is compounded for a 
rise of ten per cent. on full load; weighs 
ten tons, and is adapted to railroad work, 
or for the distribution of power for stationary 
motors. 

There is only 720 feet of wire on the arma- 
ture. Internal resistance is .0184 ohni, 
shunt field, resistance 365 ohms, about one 
and one-fifth per cent. loss through internal 


resistance of the armature at full load, less 
than one-half of one per cent. loss in the 
shunt field, and about an equal loss in the 
series field. 


The Morris Swivel Pole Pulley. 

Much annoyance and’ expense, attendant 
upon the use of arc light pullies, can be 
gotten round by the use of a swivel pulley, 
as shown in our cut on this page. This new 
sleet-proof pulley was designed by Mr. E. P. 
Morris, and fits the upturned end of an 
ordinary pole-step. This is quickly driven 
in and forms a firm support for the pulley, 
which will always swing into line. The 
Morris swivel pole pulley can also be used 
as a wall pulley and will be found well 
adapted for use in many other places where 
an ordinary pulley cannot be used. It is 
about to be put on the market by George 
Cutter, of Chicago. 

———_t 2 oe _—_—_ 


The A. W. Harris Oil Company, of 
Providence, has established a Western 
branch office, situated at No. 55 South Canal 
street, Chicago. Mr. Benj. 8. Terry is in 
charge. 

The street railways of the United 
Kingdom have an aggregate of 948 miles, 
with 27,719 horses, 575 locomotives and 
8,801 cars. Total capital authorized, $93,895 
per mile, with $71,210 per mile paid up. 


in the most perfected machinery. Since 
Mr. H. F. Parshall has been head of the 
electrical department of the Wenstrom Com- 
pany, he has made many important changes 
in designs and general details, and has 
brought the Wenstrom apparatus up to a 
high standard. 

The motor shown on page 27 has been in 
daily commercial operation on the North 
Avenue Railway, in Baltimore, for the past 
six weeks, during which time it has proven 
itself to be of superior excellence as regards 
efficiency, durability and general details, 

The special features of the street car 
motor, as manufactured by the Wenstrom 
Company, are as follows : 

One motor to a car, 25 to 80 horse- 
power; slow speed armature, only 400 
revolutions per minute; direct gearing, no 
countershaft ; few gears; a large strong 
armature pinion, which gears direct into the 
split gear ; instead of eight gears, as usually 
used, there are only two; reduced number 
of wearing parts and hence great reduction 
in cost of repairs; practically indestructible, 
iron-clad armature, of great weight, and 
calculated to. stand double the work it is 
called upon to do under normal conditions. 





